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CnOCOB TEPMOrPAOHHECKOH KYCKOBOH 
CEnAPAipiH CLIPbH (BAPHAHTM) H YCTPOHCTBO Jljlfl 
ErO OCYmECTBJIEHHfl (BAPHAHTM) 

B3aHMOCBH3aHHaa rpynna H3o6peTeHHH othochtca k cnoco6aM 
15 h ycTpoficTBaM KycKOBOH cenapauHH cbipba h MO^ceT 6wtb 
Hcnojn>30BaHa juir o6orameHHH pyA nepHbix h ijBeTHbix MeTajinoB, 

TOpHO-XHMHHeCKOrO CblpbH, BTOpHHHOrO Cbipbfl H TCXHOreHHBDC 
OTXOflOB. 

PfaBecTeH cnoco6 TepMorpa(J)HpoBaHiM ajm HccjieAOBamw 
20 CTpyKTypti h HHopoflHbix BKjiioHeHHH b HCcneAyeMOM o6i>eKTe. 
Cnoco6 3aKJiK)HaeTCH b tom, hto nepea TepMorpa4>HpoBaHHeM 
o6i>eKT pa3orpeBaeTca HHAyKUHOHHbiMH TOKaMH. BcjieflCTBHe 3Toro 
3jieMeHTBi CTpyKTypbi h HHOpOAHbie oG'beKTbi HMeiOT noBbiiueHHyio 
TeMnepaTypy. C noMomwo TenjioBH3opa <j) opMHpy ctch 
25 npo^HJiorpaMMa, c HH(J)opMauHeM o cpejxaePi TeMnepaType o6i>eKTa 

H reHepHpyiOTCfl CHIHaJIbl KOOpAHHaTHOH IIpHBH3KH ot aaTHHKa. Ha 
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ocHOBaHHH onpe/jejieHH* ynacTKOB c npeBbiuieHHeM TeMnepaTypbi, 
onpeAeJiaeTCH HajiHHHe CTpyicrypHbix 3JieMeHTOB, a Taioice 
HHopoAHbix BKjiioHeHHH b o6-beicTe. (TeiIJIOBH30p - Ae<teKTOCKon 
«CTaTOp - 1» M.M. MHpouiHHKOB, T.A. ria^aJiKO h pp.// Oiithko- 
5 MexaHHHecKaa. FIpoMwiiiJieHHOcTb - 1979. - JSfe 1 2- c.17-18). 

HeflocTaTKOM Tanoro cnoco6a HBJiaeTCH HeB03MOHCHOCTb 

nOJiyHeHHH KOJIHHeCTBeHHOH OUeHKH CTpyKTypHblX 3JieMeHTOB H 
HHOpOflHblX BKJIIOHeHHH. 

HaH6ojiee 6jih3khm TexHHnecKHM peuieHHeM, Bbi6paHHbiM b 

10 KanecTBe npoTorana hbjihctch cnoco6 TepMorpa<i>HHecKOH KycKOBOH 
cenapauHH cbipwi, KOTopbifi BKJiiOHaeT nounyHHyio noaaqy KycKOB 
cwpbH, oSjiyneHHe hx 3JieicrpoMarHHTHbiM H3JiyneHHeM 
CBepxBbicoKOH nacTOTbi, perHCTpam«o HaBeaeHHoro H3JiyHeHHH, 
onpeflejieHHe HajiHHiM none3Horo KOMnoHeHTa, cpaBHeHHe 

15 MaccoBOH aojih nojie3Horo KOMnoHeHTa b Kycice c ee noporoBOH 
BejiHMHHOH h no nojiyneHHOMy pe3yjibTaTy pa3AejieHHe KycKOB Ha 
nojie3Hbiii npOAyicr h nycTyio nopo^y (AC CCCP 1570777, MITK 
5 B 03 B 13 /06, EH M22, 1990). 

He^ocTaTKOM TaKoro cnoco6a HBjmeTca HH3Kaa 

20 H36HpaTenbHOCTb, TaK KaK KycoK Cbipba o6jiynaeTC« 
3jieKTpoMarHHTHbiM HOHH3HpyiomHM (raMMa) H3JiyneHHeM 
HHTCHCHBHocTb KOToporo npH OTpaaceHHH OT KycKa 
nponopuHOHajibHa ycpe^HeHHOH iijiothocth MaTepnajia KycKa, h He 
no3BOJweT HanpHMyio onpeaejiflTb Maccy Kycna h MaccoByio aojiio 

25 nojie3Horo KOMnoHeHTa b HeM. B pe3yjibTaTe yxyfliuaercfl KanecTBO 
KycKOBoft cenapauHH, hto npHBO^HT k 3acopeHHK) nojre3Horo 
npoAyicra npH coprapoBKe, yBejiHHeHHK) coflep^caHHH no;ie3Horo 
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KOMnoHeHTa b XBOCTax o6orameHHH, h b kohchhom HTore, 
noBbiineHHio 3aTpaT npH AajibHeihueii ee nepepaGoTKe. 

H3BecTHO ycTpoScTBO RJix TepMorpatjmpoBaHHH, 
o6ecneHHBaiomee BbraBJieHiw Hapy llichhh CTpyioypbi h HajiHHHe 

5 HHopoAHbix BKJiKDneHHH b HccjieflyeMOM oGbeicre. (TenjiOBH3op- 
fle^eicrocKon «CTaTop - 1» M.M. Mhpouihhkob, r.A. TlaAajiKo h 
ppj V OnTHKO-MexaHHHecKaa npoMbiimieHHOCTb - 1979. - JV«12 - c. 17- 
18). YcTpoMCTBO BKJiiOHaeT b ce6a ycTaHOBKy H3JiyneHHH 
3jieKTpOMarHHTHoro nojw CBepxBwcoKofl HaeroTbi c CHcreMOH 

10 ynpaBJieHira, AaTHHKH ocTaTOHHoro H3JiyneHiM, BbiHHCJiHTejibHoe 
ycTpoficTBO c bxoahmm HHTep^eficoM, TepMorpa<J) B BHfle 
TenJIOBH30pa C B03MO)KHOCTbK> 4>opMHpoBamw npo<j>HJiorpaMM, c 
HH^opMaiiHeii o cpeflHefi TeMnepaType HccjieAyeMoro o6pa3ua h 

CHrHaJIOB KOOpflHHaTHOH npHBH3KH. 
15 HeAOCTaTKOM TaKOrO yCTpOHCTBa HBJI5ieTC5I HeB03MO)KHOCTb 

nonyneHiw KOJiHHecTBeHHbix noKa3aTejieii oijeHKH Hapyuiemra 

CTpyKTypbl H HHOpOAHblX BKJIIOHeHHH B HCCJieflyeMOM oG'beiere. 

Han6ojiee 6jih3Khm ycTpoficTBOM, npHH^TbiM b KanecTBe 
npoTOTHna, aBJiflerca ycTpoficTBO TepMorpa<J>HHecKOH KycKOBOH 

20 cenapaiiHH cbipba, coAepacamee ycTpoficTBO A03HpoBaHHOH noaann 
KycKOB, cocToamee H3 npHeMHoro 6ymcepa, uraeicoBoro nirraTejra c 
3JieKTponpHBOAOM; KOHBefiepa c 3JieKTponpHBOAOM, ycTaHOBKy 
3JieKTpoMarHHTHoro H3JiyneHHH CBepxBbicoKOH nacTOTbi c chctcmoh 
ee ynpaBJieHHH, a&thhkh HaBeaeHHoro H3JiyHeHHH, BbiHHCJiHTejibHoe 

25 ycTpoficTBO c bxoahwm MHTep^eficoM (AC CCCP Jfs 1570777, MTIK 
5 B 03 B 13 /06, EH X<>22, 1990). 

HeAOCTaTKOM TaKoro ycTponcTBa hbjmctch HH3Kaa 

H36HpaTeJIbHOCTb, TaK KaK HHTeHCHBHOCTb H3JiyHeHHH 6yAeT 
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onpe#ejDiTca tojibko HajiHHHeM nojie3Hoft cocTaBJiHiomeH, ho He aaeT 
B03Mo>KHOCTb onpeaejiHTb ero kojihhcctbo b Kycice. B pe3yjiBTaTe 
yxyAiiiaeTCH icanecTBO cenapaijHH, hto npHBOflHT k yBejiHMeHHK) 
pa3y6o^cHBaHHH pa3MOJiOToro ctiptH, noBbiuieHHio 3aTpaT h 
5 CHH^ceHHK) 34>4>eKTHBHOCTH flajibHeftuiero npouecca o6orameHHH b 
ijenoM. 

B ocHOBy rpynnsi H3o6peTeHHH nocTaBJieHa 3aaaHa 
ycoBepuieHCTBOBaHHH cnoco6a h ycTpoficTBa KycKOBOH cenapaimH 
3a cneT co3flaHHH ycjioBHH rjix onpeaejieHira KOJinnecTBeHHtix 

10 noKa3aTejieH coaepacaHira nojie3Horo KOMnoHeHTa b hcxo^hom 
cwpbe, yneTa reoMeTpHHecKHX napaMeTpoB KOHTpojiHpyeMbix 
KycKOB h perjiaMeHrapoBaHHoro hx o6jiyHeHHH 3HepraeH 
CBepXBticoKOH HacTOTM. PeuieHHe nocraBJieHHOH 3afla*M ocHOBaHo 
Ha tom, hto KycoK, coAepacamHH nojie3Hwft KOMnoHeHT h nycTyio 

15 nopofly, KOTopbie o6naflaioT pa3JiHHHbiMH ajieiopHHecKHMH, 
MaraHTHbiMH h Tenjio4>H3HHecKHMH cBOHCTBaMH, noflBepraiOT 
oGjiyneHHio 3JieicrpoMarHHTHbiM nojieM CBepxBbicoKOH nacTOTbi. 
HacTOTa H3JiyneHHfl Bbi6HpaeTCH TaKHM o6pa30M, hto6bi rny6HHa 
npoHHKHOBeHHH 3JieKTpoMarHHTHOH bojihm 6biJia 6onbine, neM 

20 M aKCHMaJlbHblH JIHHeHHblH pa3Mep KyCKa npH MaKCHMaJIbHOM 
3aTyxaHHH 3JieKTpOMarHHTHOH BOJIHbl, 3aBHCHUieM OT CBOHCTB 

MaTepnajia Kycxa. 3HeprHH cBepxBbicoKonacTOTHoro 
3JieicrpoMarHHTHoro H3JiyHCHRfl, norjiomeHHaH MaTepnajiOM KycKa, 
BBI30B6T HarpeB KOMnoHeHTOB KycKa flo TeMnepaTypw 

25 o6yCJIOBJieHHOH HX 3JieKTpHHeCKHMH, MarHHTHblMH H 
TennO^H3HHeCKHMH CBOHCTBaMH. IlpH 3TOM KOMnOHeHT, KOTOpblH 

o6;iaAaeT 6ojiee bwcokoh 3JieKTponpoBOflHOCTbK>, 3a o^hh h tot ace 
npoisieacyTOK BpeMeHH, 6yaeT norjiomarb CBH 3HeprHH 6ojibme, 
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HeM KOMnoHeHT c 6oJiee hh3koh 3JieicrponpoBO,aHocTbio. B 
pe3yjii>TaTe TeMnepaxypa HarpeBa none3Horo KOMnoHeHTa h nycTOH 
nopoAw, no oKOHHaHHio CBH o6jiyHeHHH, 6yner pa3JiHHHOH. Ilocjie 

OKOHHaHUH aeHCTBHH 3JieKTpOMarHHTHOrO H3JiyHeHPM 5 B TeneHHH 

5 HeKOToporo BpeMeHH, npoHcxoflHT nepe^ana TenjioBOH 3HepraH ot 
6onee HarpeToro KOMnoHeHTa k MeHee HarpeTOMy. Ilpn 3tom 
xapaicrep H3MeHeHHft TeMnepaTypbi KycKa 6yaeT 3aBHceTb ot 

MaCCOBOrO COOTHOIIieHH* B KyCKe KOMnOHeHTOB C pa3JIHHHbIMH 
3JieKTpHHeCKHMH, MarHHTHblMH H TenjIO<|>H3HHeCKHMH CBOHCTBaMH. 

10 Xapaicrep h3M6H6hhh TeMnepaTypbi KycKa bo BpeMeHH MoaceT 
perHCTpHpyeTCH TepMorpa<i>HHecKOH CHCTeMOH. Xapaicrep 
H3MeHeHHH TeMnepaTypbi KycKa bo BpeMeHH mo>kct 
peracTpHpoBaTbCH TepMorpa(J)HHecKOH chctcmoh. 

TepMorpa^HHecKan CHCTeMa npeacTaBjraeT co6oh ycTpoiiCTBO, 

15 cnoco6Hoe b peajibHOM MacniTa6e BpeMeHH npeo6pa30BbraaTb 
TenjiOBoe H3JiyneHH5i ot OTflejibHbix CMe>KHbix ynacTKOB HCTOHHHKa 
TenjioBoro H3JiyneHHH b cooTBeTCTByiomHH CHraaji, 
npeflCTaBJiHiomHH TenjiOByio KapTHHy HCTOHHHKa TenjioBoro 

H3JiyneHH^, KOTOpblH MOHCHO 6bIJIO 6bl BBOflHTb B BblHHCJIHTeJIbHOe 

20 ycTpoftcTBO pjul nocneayiomeH o6pa6oTKH. IlpHMepOM 
TepMorpa4>HHecKOH CHCTeMbi MoaceT abjihtbch TennoBH3op. IlpH 
o6pa6oTKe nojiyneHHoro TenjioBoro H3o6paHceHHJi 

KOHTpojiHpyeMoro KycKa no3BOJiaeT onpeaejiHTb cooTHomeHira 

pacnpeAeJieHHH KOMnOHCHTOB C pa3JIHHHbIMH 3JieKTpHHeCKHMH, 
25 MarHHTHblMH H TenJIO(J)H3HHeCKHMH CBOHCTBaMH B o6beMe 

KOHTpojiHpyeMoro KycKa. 

3to o6ecneHHT 6ojiee TOHHoe onpeaejieHHe cbohctb 

KOHTpOJIHpyeMblX KyCKOB, n03B0JIHT nOBblCHTb 34>C^eKTHBHOCTb 
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cenapauHH h AaJibHefiinero TexHOJiorHHecicoro npoijecca 
o6orameHHH h nepepaGoTKH ropHopyflHoro h ropHO-XHMHHecicoro 

CbipbH, BTOpHHHOrO Cbipbfl H TeXHOreHHblX OTXOflOB. 

5 Ilepeoe H3o6peTeHHe nocTaBneHHyio 3aaany pemaeT 3a cneT 

Toro, hto cnoco6 TepMorpa<j)HHecKOH KycicoBOH cenapauHH cbipba, 
KOTopbiii BKJuonaeT nonnyHHyio noAany KycKOB CbipbH, o6jiyneHHe 

HX 3JieKTpOMarHHTHbIM H3JiyHeHHeM CBepXBblCOKOH MaCTOTbl, 

peracTpauHio HaBeAeHHoro H3JiyneHiw, onpeAeneHHe wuimwi 
10 nojie3Horo KOMnoHeirra, cpaBHeHHe MaccoBofi aojih nojie3Horo 
KOMnoHeHTa b KycKe c ee noporoBOH bcjihhhhoh h no nojiyneHHOMy 
pe3yjibTary pa3AeJieHHe KycKOB Ha nojie3HbiH npoayicr h nycTyio 
nopoAy. 

ConiacHo H3o6peTeHHK>, KaacAtiH KycoK cwpwi o6jiyHaK>T 

15 3JieKTpOMarHHTHblM H3JtyHeHHeM CBepXBblCOKOH HaCTOTbl, 3aTeM 

nocjie npeKpameHHH o6jiyHeHHa h 3aryxaHH5i Tenjioo6MeHHbix 
npoijeccoB MeacAy KOMnoHeHTaMH KOHipojinpyeMoro KycKa, 
^HKCHpyMT TenjiOByio KapTHHy KOHTpojmpyeMoro Kycxa no KoropoH 
CHanana onpeAejraiOT cpeAHioio TeMnepaTypy KOHTpojinpyeMoro 
20 Kycxa, a 3aTeM onpeAejraiOT MaccoByio aojik> nojie3Horo KOMnoHeHTa 
b KOHTpojiHpyeMOM KycKe no (J)opMyjie: 

Q (?u-To)e 

U 0 c r -T v (c,-c)-T 0 c 

9 

rAe: 

Q -MaccoBaa aojm nojie3Horo KOMnoHeHTa b Kycne ( %); 

25 H3MCpCHHaH ycTaHOBHBuiaHCH TeMnepaTypa 

KOHTpojiHpyeMoro KycKa ( °K); 
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c r - TenjioeMKocTb nojie3Horo KOMnoHeHTa ( 



); 



Kkz 



C - TenjioeMKOCTB nycroH nopoAM ( 



); 



Kkz 



5 h npOBepaioT yanoBHe 



■nop 



r«e: 



Q, 



noporoBoe 3HaneHHe MaccoBofi aojih nojie3Horo 



KOMnoHeHTa b KycKe (%) 
10 nocjie Hero no nojiyneHHOMy pe3ynbTaTy ocymecTBjraiOT cenapauHH 

KyCKOB Cblpbfl flByMfl nOTOKaMH OflHH H3 KyCKOB C COAep>KaHHeM 

nojie3Horo KOMnoHeHTa MeHbine noporoBoro 3HaHemM ero 
MaccoBOH aojih, a apyroft noTOK H3 KycKOB c coAep^KaHHeM 
nojie3Horo KOMnoHe HTa He MeHee noporoBoro 3HaneHHa ero 
1 5 MaCCOBOH aojih. 

PeuieHHe 3a^a™ nepBbiM H3 rpymiBi H3o6peTeHHH ocHOBaHo Ha 
H36HpaTejn>HOM HarpeBe KOMnoHeHT KOHTponHpyeMoro Kycna 
3JieKTpoMarHHTHbiM nojieM CBepxBwcoKofi nacTOTbi h cnycxa 
HeKOTopoe BpeMH, Heo6xoAHMoe ajm 3aryxaHHH Tenjioo6MeHHbix 
20 npoueccoB Meacay KOMnoHeHTaMH KycKa, KOHTpojie cpeAHefi 
ycTaHOBHBinefic^ TeMnepaiypbi KycKa, KOTOpaa 6yaeT 
nponopqHOHanbHa cooTHOiueHHio Mace KOMnoHeHTOB 
KOHTpojiHpyeMoro KycKa. Cnoco6 MonceT Hcnojib30BaTbca ajw 
KycKOBOH cenapauHH hcxoahoto cwpbH c jiio6oh cTpyicrypoH 
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<J>H3HHecKHX B3aHMOCBfl3efi komiiohcht b KycKe. Cnoco6 
xapaKTepH3yeTCfl hcbmcokhm GbiCTpoaeHCTBJieM, onpeaejraeMbiM 
Bp6MCH6M 3axyxaHHH Tenjioo6MeHHwx npoueccoB Meacay 
KOMnoHeHTaMH Kycica. 
5 nepBoe H3o6peTeHHe MoaceT 6bm> ncnojib30BaHO ana 

TepMorpa^HMecKOH KycKOBofi cenapaiiHH cbipba npeACTasjieHHoro b 
BH^e KycKOB onpe^ejieHHoro rpaHyjioMeTpHHecKoro cocTaBa c 

J1K)60H CTpyKTypOH <|)H3HHeCKHX B3aHMOCBH3eft (^a3 KOMnOHeHTOB B 

KycKe. 

10 BTopoe H3o6pereHHe nocTaBneHHyio 3aaany peuiaeT 3a cneT 

Toro, hto cnocoG TepMorpa^HHecKOH KycKOBofi cenapaiiHH cbipbH, 
KOTopbiH BKraoHaeT noniTyHHyio no^any KycKOB cbipba, o6jiyneHHe 

HX 3JieKTpOMarHHTHbIM H3JiyHeHHeM CBepXBblCOKOH HaCTOTbl, 

peracTpauHio HaBe^eHHoro H3JiyneHiM, onpeAejiemie HanHHiw 
15 nojie3Horo KOMnoHeirra, cpaBHeHHe MaccoBofi aojih none3Horo 
KOMnoHCHTa b KycKe c ee noporoBofl bcjihhhhoh h no nojiyneHHOMy 
pe3yjibTaTy pa3flejieHne KycKOB Ha nojie3HbiH npoflyicr h nycTyio 
nopoay. 

CorjiacHO H3o6peTeHHK>, KaacflbiH KycoK cbipba oGjiynaiOT 
20 3JieicrpOMarHHTHbiM H3nyneHHeM CBepxsbicoKOH nacTOTbi, a 3aTeM 
nocne npeicpameHHfl oGjiyneHiM, flo MOMeHTa 3aryxaHHH 
Tennoo6MeHHbix npoueccoB Meacay KOMnoHeHTaMH Kycica, 
4)HKCHpyK>T TenjioByK) KapTHHy Kycxa no KOTOpofi onpeAeiunoT ero 
cpeflHioio TeMneparypy, a 3areM onpe^enHioT o6i>eMHbiH 
25 K03<J)<i>imHeHT KOHueHTpauiHH nojie3Horo KOMnoHCHTa b KycKe no 
<J)opMyjie: 
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V - 




-2T 0 +U 0 



rue 



v - oGteMHWH K03(J)<|)HUHeHT KOHueHTpauHH nojie3Horo 



KOMnoHeHTa; 



5 



Tc - H3MepeHHaa cpefliwH TeMnepaTypa KOHTpojiHpyeMoro 




h npoBepaiOT ycjiOBHe 

V > v nnn • 

nop 9 

rae: 

v don — noporoBoe 3HaneHHe o6i>eMHoro K03<j)<])HijHeHTa 



nocjie nero no nojiyneHHOMy pe3yjn>TaTy ocymecTBJMioT cenapauHH 

15 KyCKOB CbipbH flByMfl nOTOKaMH. OflHH nOTOK H3 KyCKOB c 

coaepacaHHeM nojie3Horo KOMnoHeHTa MeHbine noporoBoro 
3HaneHiM ero o6i>eMHoro Koa^^HUHeHTa KOHueHTpaijHH nojie3Horo 
KOMnoHeHTa, a apyroii noTOK H3 KycKOB c coaepacaHHeM no;ie3Horo 
KOMnoHeHTa He MeHee noporoBoro 3HaneHiw ero o6i>eMHoro 
20 K03(J)4)HitHeHTa KOHLjeHTpaitHH nojie3Horo KOMnoHeHTa. 

PemeHHe 3a«aHH BTOpBiM H3 rpynnti H3o6peTeHHH ocHOBaHO Ha 
HarpeBe KOMnoHeHT KOHTpojiHpyeMoro KycKa 3JieiapoMarHHTHi>iM 
noJieM cBepxBWCOKOH nacxoTbi h KOHTpojie cpeflHefi TeMneparypw 
KycKa b jho6oh He HyjieBOH momcht BpeMeHH nocjie npeKpameHH* 



KOHi^eHTpauHH nojie3Horo KOMnoHemra. 
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B03fleHCTBHfl Ha HeiX) 3JieKTpOMarHHTHOrO nOJM, HaXOflHIItHHCJI B 

HHTepBajie BpCMCHH ot MOMeHTa npeiepameHHH B03fleficTBiw 
3ji6icrpoMarHHTHoro nojw j\o MOMeHTa 3aTyxaHH« Tenjioo6MeHHwx 
npoueccoB Me>imy KOMnoHeHTaMH Kycna, Koropaa 6yaeT 
5 nponopuHOHaribHa cooTHoiueHHio o6i>eMOB komiiohchtob 
KOHTpojinpyeMoro Kycica. Cnoco6 mo^kct Hcnojib30BaTbca fljra 
KycKOBOH cenapauHH Hcxo^Horo cbipba c oflHopoflHOH 

(KBa3HH30TpOnHOH) CTpyKiypOH <J)H3HHeCKHX B3aHMOCBJ53efi 

KOMnoHeHT b KycKe. EbicrpoAeficTBHe cnoco6a onpeaejraeTCH 
10 BpeMeHCM HarpeBa KOMnoHeHT KOHTpojinpyeMoro KycKa b 
3JieicrpoMarHHTHOM nojie CBepxBbicoKOH nacTOTbi. 

BTopoe H3o6peTeHHe MoaceT 6biTb Hcnojib30BaHO jyra 
TepMorpa^HHecKoif KycKOBofi cenapauHH cwpbH npe/jCTaBJieHHoro b 
BHfle KycKOB onpeaejieHHoro rpaHyjiOMeipHHecKoro cocTaBa c 

15 OAHOpOflHOH CTpyKTypOH (})H3HHeCKHX B3aHMOCBJI3eH o6t>cmob 

KOMnoHeHT b KycKe 

TpeTbe H3o6peTeHHe nocTaBneHHyio 3a^any peiuaeT 3a cneT 
Toro, hto cnoco6 TepMorpa<j>HHecKOH KycKOBOH cenapaqHH cbipba, 
KOTopbifi BKJiiOHaeT noHiTyHHyK) noaany KycKOB cwpbH, o6jiyneHHe 

20 HX 3JieKTpOMarHHTHbIM H3JiyHeHHeM CBepXBblCOKOH HaCTOTbl, 

peracTpauHK) HaBeaeHHoro H3JiyHeHiw, onpeaejieHHe HajiHHiw 
nojie3Horo KOMnoHeHTa, cpaBHeHHe MaccoBOH aojih nojie3Horo 
KOMnoHeHTa b KycKe c ee noporoBOH BejiHHHHOH h no nojiyneHHOMy 
pe3yjibTaTy pa3flejieHHe KycKOB Ha nojie3Hbifi npo^yKT h nycTyK) 
25 nopoay. 

CorjiacHO H3o6peTeHHK>, KaayjbiH icy c ok cwpbH oGjiynaioT 
3JieKTpoMarHHTHbiM H3JiyneHHeM CBepxBbicoKOH nacTOTbi b TeneHHH 
BpeMeHH, onpeaejweMOM no BbipaaceHHio: 
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t ATC rPr 

" fne a eEltgS, . 

rne: 

t H - BpeMH B03fleficTBHM 3jieiapoMarHHTHoro CBH H3JiyneHiw 
Ha KOHTponHpyeMbM KycoK (ceKyndbi); 
5 AT^ - Tpe6yeMoe noBbiuieHHe TeMnepaiypa HarpeBa 

nojie3Horo KOMiioHCHTa (°K); 

JTo/c 

C r - TennoeMKOCTB nojie3Horo KOMnoHeHTa ( ); 

p r - nnoTHOCTb none3Horo KOMnoHeHTa ( — ); 

M 

f - nacTOTa KOJieGaHHH CBH 3jieicrpOMarHHTHoro nojw ( Jij); 
10 € 0 - 3JieKTpHHecKaa nocTOHHHaa, paBHa^i 8,8541 878 - 10" 12 — ; 

e r - oTHOCHTejiBHaH AH3JieKTpnMecKaa nporomaeMocTb 
nojie3Horo KOMnoHeHTa; 

E m - Hanp^^ceHHOCTb 3JieKTpHHecKoro nojra CBH 

3JieKTpOMarHHTHoro nojra ( — ); 

15 tgS r - TaHreHC flH3JieKTpHHecKHX noTepb nojie3Horo 

KOMnoHeHTa, 

a 3aTeM nocjie npeicpameHHfl o6ny hchhji , ao MOMCHTa 3aryxaHHH 
Tenjioo6MeHHBix npoijeccoB Me^cay KOMnoHeHTaMH KycKa, 
4>HKCHpyK>T TenjioByio KapTHHy KycKa, no KOTopoii onpeaejunoT 
20 cpeflHee npeBMineHHe TeMneparypw HarpeBa b CBH nejie, a 3aTeM 
onpeAeJwiOT MaccoByio aojiio nojie3Horo KOMnoHeHTa b 
KOHTpojiHpyeMOM KycKe no <|>opMyjie: 
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Q = p ' Ae 



r 



p r Ae - pAe 
we: 

Ae — 7ifE m £ 0 £tgSt H — &T c pc - BcnoMoraTejibHwfi napaMeTp 
nycTOH nopoflbi; 

5 Ae r = ^fEm £ 0 £ r^S^r^H ^CPr C r ' BCnOMOraTeJIbHblH 

napaMeTp nojie3Horo KOMnoHeHTa; 

Q - MaccoBan aojia nojie3Horo KOMnoHeHTa b KOHTponiipyeMOM 
KycKe; 

A7c - cpe^Hee npeBbimeHHe TeMnepaTypw HarpeBa 
10 KOHTpojiHpyeMoro Kycica ( °K); 

p - njiOTHOCTb nycTOH nopoflbi ( — ); 

M 

€ - oTHOCHTejibHan flH3JieKTpHHecKaa npOH^macMOCTb nycTOH 
nopoflbi; 

tgS - TaHreHC jurejieierpHHecKHX noTepb nycTofi nopoflbi. 
15 h npoBepaeTCH ycjiOBHe: 

Q>Qnop\ 

rae: 

Qnop - noporoBoe 3HaneHHe MaccoBofi aojih none3Horo 
KOMnoHeHTa; 

20 nocjie nero no nojiyneHHOMy pe3yjibTaTy ocymecTBJiflioT cenapauHH 

KyCKOB Cbipbfl flByMfl nOTOKaMH - OflHH H3 KyCKOB c coAep^KaHHeM 

nojie3Horo KOMnoHeHTa MeHbuie noporoBoro 3HaneHHfl ero 

MaCCOBOH flOJIH, a ApyrOH nOTOK - H3 KyCKOB c coaep^aHHeM 
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nojie3Horo KOMnoHeHTa He MeHee noporoBoro 3HaneHiM ero 
MaCCOBOH aojih. 

PemeHHe 3aaaHH TpeTbHM H3 rpynnw H3o6peTeHHH ocHOBaHO 
Ha HarpeBe KOMnoHeHT KOHTpojiHpyeMoro KycKa ajieicrpoMarHHTHMM 

5 noneM cBepxBbicoKofi nacTOTM h KOHTpone cpeAHefi TeMneparypw 
KycKa b jiio6oh He HyjieBofi momcht BpeMeHH nocne npeKpameHHfl 
B03AeficTBHH Ha Heix> 3JieicrpoMarHHTHoro nojm, HaxoAamHHca b 
HHTepBane BpeMeHH ot MOMeHTa npeicpameHHH B03AeficTBHH 
3JieicrpoMarHHTHoro nona ao MOMeHTa 3aryxaHira Tenjioo6MeHHBix 

10 npoueccoB MeaeAy KOMnoHeHTaMH KycKa, KOTopaa 6yzieT 

npOnopUHOH£UIbHa COOTHOUieHHK) MaCC KOMIlOHeHTOB 

KOHTpojiHpyeMoro KycKa. CnocoS MO^ceT Hcnojib30BaTbca ajm 
KycKOBOH cenapauHH hcxoahofo cbipwi c oahopoahoh 

(KBa3HH30TpOnHOH) CTpyKTypOH <|>H3HHeCKHX B3aHMOCBH3eH 

15 KOMnoHeHT b KycKe. BbicTpoaeficTBHe cnoco6a onpeAeJiaeTca 
BpeMeHeM HarpeBa KOMnoHeHT KOHTpojiHpyeMoro KycKa b 
3JieicrpOMarHHTHOM none cBepxBbicoKofi nacTOTbi. 

TpeTte H3o6peTeHHe MoaceT 6biTb ncnojib30BaHO ajw 
TepMorpa4>HHecKofi KycKOBOH cenapaijHH cwpbJi npeflCTasneHHoro b 

20 BH^e KycKOB onpeaejieHHoro rpaHyjioMeTpHnecKoro cocTaBa c 

OflHOpOflHOH CTpyKTypOH (|)H3HHeCKHX B3aHMOCB*3eH (J* 33 
KOMIlOHeHTOB b KycKe. 

HeTBepToe H3o6peTeHHe nocTaBJieHHyio 3aaany peuiaeT 3a 
cneT Toro, hto cnoco6 TepMorpa<f)HHecKOH KycKOBOH cenapauHH 
25 cbipbH, KOTOpbiii BKjnonaeT nouiTyHHyio noaany KycKOB cbipba, 
o6jiyneHHe hx 3JieiopoMarHHTHbiM H3JiyneHHeM CBepxBbicoKOH 
nacTOTbi, peracTpauHK) HaBeAeHHoro H3JiyneHHH, onpeAejieHHe 
HajiHHHa nojie3Horo KOMnoHeHTa, cpaBHeHHe MaccoBOH aojih 
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nojie3Horo KOMnoHeHTa b Kycxe c ee noporoBoft bcjimhhhoh h no 
nojiyneHHOMy pe3yjibTaTy pa3flejieHHe KycKOB Ha nojie3HbiH 
npoayKT h nyciyio nopo^y. 

CorjiacHO H3o6peTeHHK>, KaacflbiH KycoK ctipta oSnynaioT 
5 3jieKTpoMarHHTHWM H3JiyHeHMeM, HacTora KOToporo onpeaejunoT no 
^opMyjie: 

'* — i 1 i 

n-X m '42s 0 s r ^ r {^\ + tg 2 8 r + 1) >(A) 

X m . MaKCHMajiBHMH jiHHeHHWH pa3Mep KycKa (m); 

10 £ 0 = 8,85418782 • 10 12 _ aneicrpHHecKafl nocToaHHaa 

(0/M); 

£ r - OTHOCHTejitHaa flHSJieicrpHHecKaH npoHHuaeMOCTb 
nojie3Horo KOMnoHeHTa; 

ju 0 =1,25663706 10" 

- MarHHTHaa nocTOHHHaa (/I h/m); 

15 Mr - OTHOCHTejibHaa MarHHTHaa npoHHuaeMOCTb none3Horo 

KOMnoHeHTa; 

tgS r _ TaHreHC ;jH3JieKTpHHecKHx noTepb nojie3Horo 
KOMnoHeHTa, 

a BpeMfl HarpeBa onpeAeJinioT no <J)opMyjie: 

_ ATc r p r ( . 

9 

rae: 
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AT - TpeGyeMoe noBwiueHHe TeMnepaTypa HarpeBa 
noJie3Horo KOMnoHeHTa(°fC) ; 

C r - y^ejibHaH TemioeMKOCTb nojie3Horo KOMnoHeHTa 
5 P r - nJioTHOCTb nojie3Horo KOMnoHeHTa (Kr/M 3 ) ; 

S r - OTHOCHTeJIBHaH 3JieKTpHHeCKafl IIpOHHL(aeMOCTB 

nojie3Horo KOMnoHeHTa; 

E m - HanpJDKeHHOCTB 3JiCKTpOMarHHTHoro nojia ( B/m), 
nocne nero c MOMeHTa npeKpamemra bo3^chctbim 
10 3jieKrpoMarHHTHoro nojw no MOMeHTa 3aryxaHH5i Tenjioo6MeHHbix 
npoueccoB MOKfly KOMnoHeHTaMH KycKa, HeoflHOKparao 4>HKCHpyioT 
TenjiOBbie KapTHHW KycKa, no KoropbiM onpeaeiuiioT cpeflHHe 
TeMnepaTypw KOHTponHpyeMoro Kycna, a Ha ocHOBaHHH 
nojiyneHHbix aaHHbix cocTaBJWK)T CHCTCMy ypaBHeHHH 

T 0 = X x + X 2 t 0 + X 3 t\ + X 4 t\ 
T } =X X +X 2 t x + X 3 tf +X 4 tf 
is T 2 = X X +X 2 t 2 + X 3 t 2 + X 4 t\ 

T 3 = X y + X 2 t 3 + X 3 t 3 + X 4 t\ 

r«e: 

^0 > >T 2 > T 3 - cpeflHHH TeMnepaTypa Kycxa, onpefleneHHaa b 
MOMeHTbl BpeMeHH ' h ^2 . 

h peuiaioT ee OTHOCHTejibHO X ]9 X 29 X 39 X 49 nocjie nero onpeaejiHioT 
20 K03(^4)HiiHeHT o6i>eMHoro 3anojiHeHiM nojie3Horo KOMnoHeHTa no 
(j)OpMyjie: 
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Kv _ cp(X 3 ac r p r + 3X 2 k r ) 

cp(X 2 ac r p r + 3X 2 k r )-3X 2 c r p r k 

9 

rue: 

C - TenjioeMKOCTb nycTOH nopoflbi (H>k/ 0 K • Kr); 
P - njioTHOCTb nycTOH nopoflti (Kt/m 3 ); 
5 <Z - pa3Mep 3epHa nojie3Horo KOMnoHeHTa (m). 

k r - K03^(|)HUHeHT TenjiooTAaHH nojie3Horo KOMnoHeHTa ( 

k - K03(|><|>HiffieHT TenjiooTflaHH nycTOH nopoflbi ( Bt^K-m 2 ); 
h npoBep«K)T ycnoBHe 

io Kv > Kv nop 

rfle: 

Kv nop - noporoBoe 3HaHemie K03<J>4)HUHeHT o6i>eMHoro 
3anonHeHHa none3Horo KOMnoHeHTa. 

a no nojiyneHHOMy pe3yjibTaTy ocymecTBJMKrr cenapauHio KycKOB 
15 cbipLH flByMH noTOKaMH OflHH H3 KycKOB c coflepacaHHeM nojie3Horo 
KOMnoHeHTa MeHtme noporoBoro 3HaneHiw ero K03^4 )HI ^ HeHTa 
o6*eMHoro 3anojmeHH5i nojie3Horo KOMnoHenra, a flpyroft noTOK H3 
KycKOB c coaepacaHHeM nojie3Horo KOMnoHeHTa He MeHee 
noporoBoro 3HaneHHH ero K03(|)(|>HijHeHTa o6i>eMHoro 3anojiHeHira 
20 nojie3Horo KOMnoHeHTa. 

PemeHHe 3a#aHH HeTBeprbiM H3 rpynnti H3o6peTeHHH ocHOBaHO 
Ha HarpeBe KOMnoHeHT KOHTpojiHpyeMoro Kycxa 3JieKTpoMarHHTHi>iM 

nOJieM CBepXBBICOKOH HaCTOTBI H MHOrOKpaTHOM KOHTpOJie cpeAHefi 

TeMneparypbi Kycxa b jnoGtie He coBna^aiomHe momcht BpeMeHH, 
25 Haxoflfliimecfl b HHTepBajie BpeMeHH ot MOMeHTa npeiepameHHH 
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B03AeficTBiw 3JieicrpoMarHHTHoro nojra ao MOMeHTa 3aryxaHHfl 
Teruioo6MeHHbix npoijeccoB MeacAy KOMnoHeHTaMH KycKa. Ilo 
nojiyHeHHbiM flaHHtiM b pe3ynbxaTe MHoroKpaTHoro kohtpojw, 
onpeflejiHeTca coorHouieHHe o6i>eMOB 4>a3 kom n oh chto b 
5 KOHTpojiHpyeMoro KycKa. Cnoco6 mohcct Hcnonb30BaTbCH ajih 
KycKOBofi cenapauHH hcxoahoix) cwpbfl c jik)6oh CTpyicrypoH 

<j)H3HHeCKHX B3aHMOCBH3CH KOMnOHCHT B KyCKe. BblCTpOfleHCTBHe 

cnoco6a onpeflejineTCH BpeMeHeM HarpeBa KOMnoHeHT 
KOHTpojiHpyeMoro Kycna b 3JieierpOMarHHTHOM nojie h BpeMeHeM 
10 MHoroKpaTHoro kohtpojw TeMnepaTypbi Kycica. 

HeTBepToe H3o6peTeHHe MoaceT 6bitb HcnojiMOBaHO ajm 
TepMorpa<^HHecKoii KycKOBoft cenapai^iH cwpba npeflCTaBJieHHoro b 
BHfle KycKOB onpeflejieHHoro rpaHyjiOMeTpHHecKoro cocTaBa c 
OAHopoflHOH h He oahopoahoh erpyKrypofi 4 )H3HHecKHX 

15 B3aHMOCBfl3eH O&beMOB KOMnOHeHT B KycKe. 

IlflToe H3o6peTeHHe nocTaBJieHHyio 3aAany peiuaeT 3a cneT 
Toro, hto cnoco6 TepMorpa^HHecKOH KycKOBofi cenapaijHH ctipM, 
KOTopwii BKJiioHaeT nouiTyHHyio noaany KycKOB cbipwi, o6jiyneHHe 

HX 3JieKTpOMarHHTHWM H3JiyHeHHeM CBepXBblCOKOH HaCTOTM, 

20 perHCTpamno HaBeAeHHoro H3JiyneHHfl, onpeAejieHHe Hajmniw 
none3Horo KOMnoHemra, cpaBHeHHe MaccoBoii aojih nojie3Horo 
KOMnoHeHTa b Kycne c ee noporoBOH BejiHHHHofi h no nojiyneHHOMy 
pe3yjibTaTy pa3AeneHHe KycKOB Ha none3HbiH npoAyKT h nycTyio 
nopoAy. 

25 CorjiacHO H3o6peTeHHio, Ka^CAbiH KycoK cbipbfl o6jiyHaK)T 

3jieicrpOMarHHTHbiM H3JiyneHHeM CBepxBbicoKofi nacTOTbi ao HarpeBa 
KOMnoHeHTOB Kycxa, a nocjie npeicpaineHHH B03AeficTBHa 
3JieicrpoMarHHTHoro H3JiyHeHH«, TepMorpa^HnecKofi chctcmoh 
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4>HKCHpyK>T TeMnepaiypHyio KapraHy Kycna nocjie npeicpameHHH 
B03AeMCTBiw 3JieKTpoMarHHTHOix) noiw AO MOMeHTa 3aTyxaHHH 
TenJioo6MeHHbix npoueccoB Meayty KOMnoHeHTaMH Kycna, npH stom 
no nojiyneHHofi TenjiOBofi KapTHHe onpeaejraiOT pa3HOCTB 
5 MaKCHMajibHOH h MHHHMajibHOH TeMneparypBi Kycica, a no pa3HOcra 

MaKCHMaJIbHOH H MHHHMaJIBHOH TeMnepaTypBI H H3BeCTHOMy 

HHTepBany BpeisieHH ot MOMeHTa npeKpamemra B03#eHCTBHn 

3JieKTpOMarHHTHOrO nOJIH CBepXBBICOKOH HaCTOTbl JXO MOMeHTa 

peracTpautHH TennoBoro H3o6paaeeHHfl Kycica, onpeAejraioT 
10 MaccoByio ;jojik> nojie3Horo KOMnoHCHTa b KycKe, b cootbctctbhh c 
4>opMyjiofi: 

(U 0 -T 0 } 6k, at* 



cc . In 

Q = (U -T N 

cc i n { ±o_J_o_ 



+ 6{kc r -k r c)t K ' 

<*Pr 



Q - MaccoBaa aojm nojie3Horo KOMnoHeHTa b KOHTpojiHpyeMOM 
15 KycKe; 

U 0 - TeMnepaTypa HarpeBa nojie3Horo KOMnoHeHTa ( °K); 
T Q . TeMnepaTypa HarpeBa nycTofi nopoflw ( °K)' i 
p r - njioTHOCTt nojie3Horo KOMnoHeHTa ( ); 

M 

C r - TenjioeMKOCTb nojie3Horo KOMnoHeHTa ( J^ 310 ); 



'Kkz 



20 C - TenjioeMKOCTB nycTofi nopoflw ( ); 

Kkz 
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k r — K03(J>(i>Hu;HeHT TennooT^aHH nojie3Horo KOMnoHeHTa ( 

Bm 



°K-m 2 ); 



k - K03<|><|>imHeHT TenjiooT^aHH nycTofi nopo^bi ( — r ); 

K • M 

t K - HHTepBany BpeMeHH ot MOMeHTa npeicpameHHfl 
5 B03AeftcTBHH CBH 3neKTpOMarHHTHoro nojra ao MOMeHTa 
peracTpauHH TeiuioBoro H3o6paaceHiM ( ceKyndax); 

a - pa3Mep 3epHa nojie3Horo KOMnoHeHTa b KOHTpojiHpyeMOM 
KycKe ( m); 

AjH(f^) - pa3HOCTb MaKCHMaJIbHOH H MHHHMaJIbHOH 

10 TeMnepaiypbi KOHTponHpyeMoro Kycxa b momcht peracTpaitfrn 
TenjiOBoro H3o6paaceHHfl KOHTpojiHpyeMoro KycKa ( °K ), 
h npOBepaeTCH ycjioBHe: 

Q ~ Qnop 

rae: 

15 Qnop - noporoBoe 3HaneHHe MaccoBOH aojih nojie3Horo 

KOMnoHeHTa; 

nocjie nero no nonyneHHOMy pe3yjibTaTy ocymecTBjraioT cenapaiyiH 
KycKOB cwpbH AByMfl noTOKaMH oahh H3 KycKOB c coaepacaHHeM 
nojie3Horo KOMnoHeHTa MeHbine noporoBoro 3HaneHHH ero 
20 MaccoBOH aojih, a apyroH noTOK H3 KycKOB c coflepacaHHeM 
nojie3Horo KOMnoHeHTa He MeHee noporoBoro 3HaneHHH ero 

MaCCOBOH flOJIH. 

PemeHHe 3aaanH naTbiM H3 rpynnbi H3o6peTeHHH ocHOBaHO Ha 
HarpeBe KOMnoHeHT KOHTpojiHpyeMoro KycKa 3JieKTpoMarHHTHbiM 
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nOJieM CBepXBLICOKOH HaCTOTbl H KOHTpOJie pa3HOCTH MaKCHMaJIBHOH 

m MHHHMajiBHOH TeMnepaTyp KOHTpojiHpyeMoro Kycica b 

<J)HKCHpOBaHHbIH MOM6HT Bp6M6HH IlOCJie npeKpameHHfl 

B03A6HCTBIW Ha Hero 3JieicrpoMarHHTHoro nOJIfl, HaXOA^mHHCH B 
5 HHTepBajie BpeMeHH ot MOMCHTa npeiepameHHa B03fleHCTBi« 
3jieicrpoMarHHTHoro nojw no MOMeHTa 3aTyxaHHH t6itjioo6mchhbix 
npoiieccoB MOKfly KOMnoHeHTaMH Kycna. IIojiyHeHHaH pa3HOCTb 
TeMnepaTyp 6yaeT nponopiiHOHajibHa cooTHOiiieHHK) Mace 
KOMnoHeHTOB KOHTpojiHpyeMoro Kycica. Cnoco6 Mo^ceT 
10 HcnojiKJOBaTLCH jjjisl KycKOBOH cenapaijHH hcxoahoto ctipbH c He 
oflHopoflHoft paBHOMepHO pacnpeaejieHHOH CTpyiaypoH 4>H3HHecKHX 
B3aHMOCBH3efi KOMnoHeHT b o&beMe Kycna. EbicipofleHCTBHe 
cnoco6a onpeAejraeTca BpeMeHeM HarpeBa KOMnoHeHT 
KOHTpojiHpyeMoro KycKa b 3JieicrpoMarHHTHOM none CBepxBbicoKofi 

15 HaCTOTLL 

IlflToe H3o6peTeHHe MoaceT 6litb Hcnojn>30BaHO arm 
TepMorpa4>HHecKOH KycKOBOH cenapauHH cbipb* npeflCTasjieHHoro b 
BH^e KycKOB onpeaeJieHHoro rpaHyjioMeTpHnecKoro cocTaBa c He 
oflHopoflHOH cjiynaiiHO pacnpeaejieHHOH CTpyiaypoH (|>H3HHecKHX 

20 B3aHMOCBH3eii (J>a3 KOMnoHeHTOB b Kycice. 

UlecToe H3o6peTeHHe nocTaBJieHHyio 3a,zjaHy peuiaeT 3a cneT 
toix>, hto ycTpoficTBO TepMorpa<|>HHecKOH KycKOBOH cenapaqHH 
cwpBH, coflep>Kamee, ycTpOHCTBO A03HpoBaHHOH noflanH KycKOB 
cbipbx, cocToamee H3 npneMHoro 6yHKepa, nHTaTejin c 

25 3neKTponpHBO,aoM; KOHBeftepa c 3JieicrponpHBOflOM; ycTaHOBKy 

3JieKTpOMarHHTHOrO H3JiyHeH*M CBepXBblCOKOH HaCTOTbl C CHCTeMOH 

ynpaBJieHM , aarnHKH HaBe^eHHoro H3JiyHeHHH h BbiHHCJiHTejibHoe 

yCTpOHCTBO C BXOflHbIM HHTep<J)eHCOM. 
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CorjiacHO H3o6peTeHHK>, ycTpoiicTBO AonojiHHTejibHO coflep^cHT 
KaMepy HarpeBa 3HepraeH 3JieiopoMarHHTHoro nona CBepxBfaicoKOH 
Macro™ nojoicoeflHHeHHyK) k ycTaHOBKe H3JiyneHiM 3HeprHH 
CBepxBbicoKOH HacTOTH, TepMorpa<]>HHecKyK> CHCTeMy o6pa6oTKH 

5 CHraajiOB TepMOAaTHHKOB HaBeAeHHoro TenjiOBoro H3JiyneHHH, 
CHCTeMy ynpaBJiemra 3JieiaponpHBOAOM nHTaTejra, BajiKOBwii 
pacKJiaAHHK, CHCTeMy ynpaBjieHHH 3JieierponpHBOAOM KOHBefiepa, 
CBeTOBOH y3KOHanpaBneHHbiH H3JiynaTejib h 4>OTonpHeMHHK, p&thhk 
nojio»ceHH)i, npnneM bbixoa TepMorpacJ)HHecKOH chctcmbi coeAHHeH c 

10 nepBbiM sxoflOM bxoahoix) HHTep^efica, bmxoa KOToporo coeAHHeH 

Hepe3 BblHHCJIHTeJIbHOe yCTpOHCTBO C BXOAOM BblXOAHOrO 

HHTep^efica, a BTOpofi BbixoA BbixoflHoro HHTep^eflca coeAHHeH c 
CHCTeMOH ynpaBJieHHH 3JieicrponpHBOAOM nHTaTejra, TpeTHH BbixoA 
BbixoAHoro HHTep^eSca coeAHHeH nepe3 CHCTeMy ynpaBJieHiw 
15 ycTaHOBKofi CBepxBbicoKOH nacTOTbi c ee BXOAOM, HeTBepTblH BblXOA 
BbixoAHoro HHTep^efica, coeAHHeH c chctcmoh ynpaBJieHiw 
3JieicrponpHBOAa KOHBefiepa, Ha Bajiy KOToporo ycTaHOBJieH AaTHHK 

nOJIOHCeHHfl, COeAHHeHHblH CO BTOpbIM BXOAOM BXOAHOrO 

HHTep^efica, npn 3tom nepBbifi bwxoa BbixoAHoro HHTep4>efica nepe3 
20 ycTpoHCTBO cpaBHeHHH, 6jiok BpeMeHHoii 3aAep>KKH h 
(J)opMHpoBaTejib HMnyjibcoB ynpaBJieHiw CBJi3aH c 
3JieKTponHeBMOKjianaHOM, ycraHOBJieHHbiM c B03MO>KHOCTbK> ero 

B3aHMOAeHCTBHH C pa3AeJIHTCJIbHbIM yCTpOHCTBOM noAann B 

npneMHHK KycKOB CbipbH c coAep^caHHeM nojie3Horo KOMnoHeHTa 
25 MeHee noporoBoro h npneMHHK KycKOB csipwi c coAepacaHHeM 
nojie3Horo KOMnoHeHTa He MeHee noporoBoro. 

PeuieHHe 3aAaHH mecTbiM H3 rpynnbi H3o6peTeHHH ocHOBaHO 

Ha: 
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1. OopMHpOBaHHH oflHocjiOHHoro noTOKa copTHpyeisioro 
KycKOBoro MaTepnajia; 

2. Bo36yameHHH b noTOKe TennoBoro H3JiyneHH5i 
copTHpyeMoro KycKOBoro Maxepnajia c noMomwo 

5 BbicoK03HepreTHHecKoro 3JieicrpoMarHHTHoro nojra CBepxBbicoKOH 

HaCTOTM; 

3. KoHTpone b noTOKe napaMeTpoB HaBeaeHHoro TenjioBoro 

H3JiyHeHHH OT Ka^KflOrO KyCKa, Ha OCHOBaHHH KOTOpblX 

onpeaejwiOTCH 3HaneHiM napaMeTpoB copTHpoBKH (HanpHMep, 
10 pa3Mep, nojio^ceHHe, Bee, co^epacaHHe nojie3Horo KOMnoHeHTa h 

4. OopMHpOBaHHH coprapyiomero B03#eHCTBHH, 
no3BOJMK>mero H3MeHm TpaeicropHio flBH>KeHHH KOHTpojinpyeMoro 

KyCKa B 3aBHCHMOCTH OT pe3yJIbTaTOB CpaBHeHHfl 3HaHeHHH 

15 napaMeTpoB copTHpoBKH, noJiyneHHbix b pe3yjibTare kohtpojw, c 
3a£aHHi>iMH noporoBWMH 3HaneHH^MH. 

UlecToe H3o6peTeHHe MoaceT 6biTb ncnojib30BaHO ;yw 
TepMorpa^HnecKOH KycKOBOH cenapauHH cbipbfl npeflCTaBjieHHoro b 
BHfle KycKOB onpeaejieHHoro rpaHyjiOMeTpHHecKoro cocTaBa, 

20 npeflCTaBJMiomHX co6oh reTeporeHHyio CHCTeMy 4>a3 nojie3Horo 
KOMnoHeHTa h nycTOH nopoAbi c He oflHopoaHOH cjiynafiHo 
pacnpeaejieHHOH cTpyicrypoH 4 )H3HHecKHX B3aHMOCBH3eft 
KOMnoHeHT b Kycice. 

CeflbM oe n3o6pexenne nocTasjieHHyK) 3a«aany peniaeT 3a cneT 

25 Toro, hto ycTpoficTBO TepMorpa(j)HHecKOH KycKOBOH cenapauHH 
cbipbH, co^ep^camee ycTpoficTBO ao3HpOBaHHOH noaaHH KycKOB, 
cocTOHmee H3 npHeMHoro 6yHKepa, uiHeKOBoro nHTaTejia c 
3JieKTponpHBOAOM; KOHBefiepa c 3JieicrponpHBO # aoM 5 ycTaHOBKy 
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3JieKTpOMarHHTHOrO H3JiyHeHHfl CBepXBblCOKOH HaCTOTbl C CHCTCMOH 

ee ynpaBJieHHH, ahthhrh HaBefleHHoro H3JiyneHHJi, BbiHHCJiHTejibHoe 

yCTpOHCTBO C BXOflHbIM HHTCp(J)eHCOM . 

CorjiacHO H3o6peTeHHK>, ycTpoiicTBo aonojiHHTejibHO 
5 coAep>KHT KaMepy HarpeBa 3HepraeH 3jieiapoMarHHTHoro nojw 
CBepxBbicoKOH nacTOTbi noacoeflHHeHHyio nepe3 3JieMeHT BBO^a 
3HeprnH CBepxBbicoKOH nacTOTbi k ycTaHOBKe H3JiyneHiM 3HeprHH 
CBepxBbicoKOH nacTOTbi, npHHeM b Kaisiepe HarpeBa pa3MemeH 

BajIKOBblH paCKJiaflHHK, COCTOHmHH H3 BaJIKOB H3 TCpMOCTOHKOrO 
10 flH3JieKTpHKa, MOKJ^y KOTOpblMH paCnOJIOHCeHbl 3JieMeHTbI 

3aMeAJMK>meH rpe6eHKH c inaroM paBHbiM l A juihhm bojihw 
3JieiapoMarHHTHoro H3JiyneHHH CBepxBbicoKOH nacTOTbi, a y3eji 
Bbirpy3KH KaMepw HarpeBa 3HepoieH CBepxBbicoKOH nacTOTbi 
cHa6)KeH JiOByuiKOH 3HeprHH CBepxBbicoKOH nacTOTbi c 

15 HeTBepTbBOJiHOBbiMH OTpa^caTejibHbiMH 3JieMeHTaMH, KpoMe Toro 
ycTpoftcTBO coflep^cHT TepMorpa^HnecKyio CHCTeMy o6pa6oTKH 
CHraajioB, CHCTeMy ynpaBJiemra 3JieioponpHBOAOM uiHeKOBoro 
nHTareji*, CHCTeMy ynpaBJiemw 3JieKrponpHBOflOM KOHBefiepa, 
CBeTOBOH y3KOHanpasjieHHbiH H3JiynaTejib h <J)OTonpHeMHHK, a tbk 

20 ace ^aTHHK nojio*eHHH, npn 3tom Bbixoa TepMorpa^HHecKOH 
CHCTeMbi coeflHHeH c nepBbiM bxo^om BXOAHoro HHTepcfrefica, bmxoa 

KOTOporO COeAHHeH Hepe3 BblHHCJIHTeJIbHOe yCTpOHCTBO C BXOflOM 

BbixoAHoro HHTep^efica, BTopon Bbixofl BbixoflHoro HHTep^enca 
coeAHHeH c cHCTeMofi ynpaBJieHHH 3JieKTponpHBOflOM uiHeKOBoro 
25 nHTaTejw, TperoH bwxoa BbixoflHoro HHTep<J>eHca coe#HHeH nepe3 
CHCTeMy ynpaBJieHHH ycTaHOBKOH H3JiyneHHH 3HeprHH 
CBepxBbicoKOH nacTOTbi c ee bxoaom, neTBepTbifi bmxoa BbixoflHoro 
HHTep4>enca coe^HHeH c CHCTeMofi ynpaBjieHH* 3JieKTponpHBOfla 
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KOHBefiepa, Ha Bajiy KOToporo ycTaHOBJieH rbthwk iiojiomcchhh, 

COeflHHeHHblH CO BTOpBIM BXOflOM BXOAHOrO HHTep(J)eHCa, npH 3TOM 

nepBWH blixoa Bbixo^Horo HHTep^efica nepe3 ycTpoficTBO 

CpaBHeHHH, 6JIOK Bp6M6HHOH 3aflepHCKH H <|>OpMHpOBaTeJIb 

5 HMnyjiBCOB ynpaBJieHHH CB«3aH c aueicrponHeBMOKjianaHOM, 
ycTaHOBJieHHtiM TaK, hto 6m o6ecneHHTt B03M0>KH0CTbK> ero 

B3aHMOAeHCTBMH C pa3fleJIHTeJIbHbIM yCTpOHCTBOM noaaHH B 

npHeMHHK KycKOB cwpbH c coaepxcaHHeM nojie3Horo KOMnoHeHTa 
MeHee noporoBoro h npHeMHHK KycKOB cbipbfl c co#ep>KaHHeM 
10 nojie3Horo KOMnoHeHTa He MeHee noporoBoro, a bmxoa 

^OTOnpHeMHHKa COeflHHeH C BTOpbIM BXOflOM yCTpOHCTBa 
CpaBHeHHH. 

PeineHHe 3a^aHH ce^bMbiM H3 rpynnbi H3o6peTeHHH ocHOBaHO 

Ha: 

15 1. OopMHpOBaHHH o^HOCJiOHHoro noTOKa coprapyeMoro 
KycKOBoro MaTepnana; 

2. HHTeHCHBHOM H paBHOMepHOM B036yHefleHHH B nOTOKe 

TenjiOBoro H3jiyHeHH« coprapyeMoro KycKOBoro MaTepwajia c 
noMoutbio BbicoK03HepreTHHecKoro 3JieKTpOMarHHraoro nojra 
20 CBepxBbicoKofi nacTOTbi; 

3. lloBbiuieHHH TeMnepaTypbi HarpeBa coprapyeMoro KycKOBoro 
MaTepnajia 3a cneT npHMeHeHHH rpe6eHMaTOH cipyKTypbi 
3aMezuiHK>meH CHcreMbi. 

4. KoHTpojie b noTOKe napaMeTpoB HaBefleHHoro TenjiOBoro 
25 H3JiyneHHa ot Kaacfloro Kycica, Ha ocHOBaHHH KOTopbix 

onpeaejMiOTai 3HaneHHM napaMeTpoB coprapoBKH (HanpHMep, 
pa3Mep, nojio^ceHHe, Bee, coaepacaHHe nojie3Horo KOMnoHeHTa h 
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5. OopMHpoBaHHH copTHpyiomero bo3A£hctbhh, no3BOJiHK>mero 
H3MeHHTB TpaeKTOpHK) jjfiVDKCHWR KOHTpojiHpyeMoro KycKa B 
3aBHCHMOCTH ot pe3yjibTaTOB cpaBHeHMH 3HaneHHH napaMeTpoB 
coprapoBKH, nojiyneHHbix b pe3yjibTaTe kohtpojiji, c 3aAaHHbiMH 

5 noporOBBIMH 3HaHeHHHMH. 

Ce^BMoe H3o6peTeHne MoaceT 6bitl Hcnonb30BaHO rsvi 
TepMorpa(J)HHecKOH KycKOBOH cenapau;HH cwpbH npe^CTaBJieHHoro b 
BH^e KycKOB onpeaejieHHoro rpaHyjiOMeTpHHecicoro cocrraBa, c He 
OflHOpoflHOH cjiynaHHO pacnpeAeJieHHOH CTpyicrypoH 4>H3HHecKHX 

10 B3aHMOCBH3eH KOMITOH6HT B KyCKe. 

3aHBJiHeMbie H3o6peTeHHH HJiJiiocTpHpyiOTCH cxeMaMH, r^e: 
Ha Onr 1 - npe^cTaBJieHa cxeMa nepBoro ycTpoficTBa sjih 

TepMorpa(J)HMecKOH KycKOBoii cenapamra cwptH, ero nepBbift 

npHMep peajiH3aiXHH; 
15 Ha Onr 2 - npeacTaBJieHa cxeMa nepBoro ycTpoficTBa win 

TepMorpa^HnecKOH KycKOBOH cenapauHH cbipba, ero BTopofi npHMep 

peanH3auHH; 

Ha Onr 3 — npeACTaBJieHa cxeMa BToporo ycTpoftcTBa rji* 

TepMorpa(J)HHecKOH KycKOBOH cenapauHH cbipba. 
20 Ha <X>Hr 4. - npeflCTaBJieH rpafyuK H3MeHeHHH bo BpeMeHH 

TeMnepaTypbi KOMnoHeHTOB npH TemiooSMeHHOM npoijecce b 

AByxKOMnoHeHTHOM KycKe c HeoflHOpoaHbiM pacnpeAeJieHHeM 

KOMnoHeHT no o6i>eMy KycKa; 

Ha Onr 5. — rpa(|)HK H3MeHeHHH bo BpeMeHH pa3H0CTH 
25 TeMnepaTyp KOMnoHeHTOB npn Tenjioo6MeHHOM npouecce b 

AByxKOMnoHeHTHOM KycKe c HeoAHopoAHbiM pacnpeAeJieHHeM 

KOMnoHeHT no o6*beMy KycKa; 
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Ha Onr 6. — rpacjmic 3aBHCHMOCTH K03<j)(|>HiiHeHTa o6beMHoro 
3anojmeHHa none3Horo KOMnoHeHTa ot MaccoBOH aojih nojie3Horo 
KOMnoHeHTa b KOHTpojiHpyeMOM KycKe; 

5 IlepsbiH cnocoo mohcct 6bitb peajiH30BaH Ha npHMepe 

o6orameHH« hcxoahoto MeTajuiocoAep^camero CBipsn, pyzj nepHbix 
hjih UBeTHJbix MeTajuioB. 3aflBJieHHMfi cnoco6 oGecnenHBaeT 
cenapaitHK) hcxoahoto cupta Ha Asa noTOKa: oahh itotok c 

4 

coAep^KaHHeM nojie3Horo KOMnoHeHTa Bbnue 3aAaHHoro 3HaneHHH, a 
10 Apyroft noTOK c coAepxcaHHeM nane3Horo KOMnoHeHTa hvltkq 
3aAaHHoro 3HaneHH)i. CenapauHH mokgt noABepraTbca HcxoAHoe 
csipte nojiyneHHoe KaK HenocpeACTBeHHO nocjie o6pyiueHH« ropHofi 
Maccbi b itHKJie ropHtix pa6oT npH Ao6bine nojie3Horo HCKonaeMoro, 
Tax h cbipte b BHAe ropHofi Maccbi noABepruieficH 
15 AonojiHHTejiLHOMy Apo6neHHK> ao 3aAaHHbix pa3MepoB cpeAHero 
KycKa. 

Hcxoahmh itotok cbipbH H3 A03Hpyiomero norpy30HHoro 
ycTpoficTBa nociynaeT Ha KOHBefiep. BbiHHCJiHTejibHoe ycTpoHCTBO 
nepe3 BbixoAHoii HHTep(|>eHC 4>opMHpyeT CHraaji ynpaBjieHH* 
20 ycTpOHCTBOM A03HpoBaHHOH noAaHH KycKa Ha neHTy KOHBeiiepa h 
CHraan ynpaBJieHHa CHCTeMofi ynpaBJieHHa 3JieicrponpHBOAa 
KOHBefiepa. KoHBeiiep noAaeT KycoK b 3QHy HarpeBa 
3JiCKTpoMarHHTHbiM nojieM CBH, rAe o6ecneHHBaeTCH, no KOMaHAe 

BblHHCJIHTeJIbHOrO yCTpOHCTBa, Heo6xOAHMa^ MOlUHOCTb 

25 3JieKTpoMarHHTHoro H3JiyHeHHfl. 

JJjmhq bojihm 3JieKTpoMarHHTHoro H3JiyneHHfl b 
KOHTpojiHpyeMOM BemecTBe onpeAejiaeTCfl no Bbipa^ceHHK>: 
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(1) ; 

rae: 

X - flJIHHa BOJIHBI BT KOHTpOJIHpyCMOM BemeCTBe {m)\ 

X m - TJiy6HHa IipOHHKHOBeHHfl 3IieKTpOMarHHTHOH BOJIHBI B 

5 BeunecTBe (m). 

C Apyroii CTOpoHLi, annua 3JieKTpoMarHHTHOH bojihbi b 
BemeCTBe mohcct 6bitb onpeaejieHa H3 BBipaaceHHJi: 

(2) J ; 

rfle: 

10 V- <J>a30Bafl CKOpOCTb 3JieKTpOMarHHTHOH BOJIHW B flaHHOM 

BemeCTBe (m/c); 

f — nacTOTa sjieicrpoMarHHTHoro H3JiyHeHHa (Tif). 
Hcxo.ua H3 (1) h (2) mojkho 3anHcaTi>: 

27iX m = — 

(3) J ; 

15 hjih, peuiHB BfcipaaceHHe (3) othochtcjibho X m nojiyHHM: 

V 

(4) 2 ^ ; 

<X>a30Bafl ckopoctb 3JieKTpoMarHHTHofi bojihbi b flaHHoft cpe#e 
MO^ceT 6bitb onpeAejieHa no BBipaaceHHio (cm. jiht. [1] cTp. 167): 

v = 



(5) ^/r 0 £ e /vi e (Vl+/g 2 ^ +1) . 



20 r«e: 
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- 3JieKTpHHecKaH nocTOHHHM, paBHaa 8,8541878-KT 12 (O/m); 
s e - oTHOCHTeji&Haa AH3JieKTpMHecKaH npoHHuaeMocTB 
BemecTBa; 

ft 0 - MarHHTHaa nocTOflHHaa, paBHaa 1,25663706 10 6 (Th/m); 
5 ju e ' oTHOCHTejiLHan MarHHTHan npoHHitaeMOCTb BemecTBa; 

tgS e - TaHreHC AHSJieicipHHecKHX noTepb BemecTBa, 

IloflCTaBJMH Bwpa^ceHHe (5) b BBipaacemie (4) h bbiiiojihhb 
npeo6pa30BaHiw, nonyHHM: 

X m = i 

(6) ¥ V ^sMoMs (jl + tg 2 S e + 1) . 

10 PeiiiHB Bbipaxcemie (6) OTHocHTejibHO / nonyHHM: 

/ = 1 

(7) *X m V 2€ 0 s e MoM e (V 1 + 1^ 5 * + 1) • 
BbipaxceHHe (7) npeflCTaBjraeT HacToiy 3JieierpOMarHHTHOH 

bojihw, ;jjm KOTopofi aMrniHTyaa Hanpa»ceHHOCTH 3JieiapHHecKoro 
nojiH yMeHbiuaeTCfl b 2,71 pa3 npn npoxojKfleHHH bojihoh paccTOflHHJi 
15 no HanpaBJieHHio pacnpocrpaHemui b flaHHOM BemecTBe paBHoro X m . 

HacroTa 3JieicrpoMarHHTHoro CBH nojia aojixaia 6wtb Taicon, 
hto6m o6ecneHHTb npoHHKHOBeHne 3JieicrpoMarHHTHbix bojih CBH 
H3JiyHeHH« Ha HeKOTopyio rny6HHy KOHTpojinpyeMoro KycKa h, c 
yneTOM (7), mohcct 6bite onpeaeneHa H3 HepaBeHCTsa: 

1 



20 



(8) * • X m • ^2£ 0 s r MoM r (^ + tg 2 <5r + 1 ) ;(rtf) 
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£ r - OTHOCHTejibHaa AH3JieKTpHHecKaa npoHHuaeMocTB 
none3Horo KOMnoHeHTa; 

Mr - oTHOCHTejitHaH MarHHTHaa npoHHuaeMOCTb nojie3Horo 
KOMnoHeHTa; 

5 tgd r - TaHreHC AH3JieiapHHecKHX noTepb nojie3Horo 

KOMnoHeHTa, 

IlOA ^eilCTBHeM 3HeprHH CBepXBblCOKOH HaCTOTBI npOHCXOflHT 

HarpeB KycKa cwpbfl 3a cneT norjiomemra hm 3HeprHH CBH 
3JieKTpOMarHHTHoro nojra. 
10 YaejibHaa o&beMHaa moiiihoctb 3JieKxpoMarHHTHOix> nojra 

noraomaeMaH Beme ctbom onpeaejweTCH BbipaaceHHeM: 

W = f7te Q e 9 E 2 Jgd e t He ,(Bm/M>) 
(9) ; 

rae: 

E m - Hanpa^ceHHOCTb sneierpHHecKoro nojra CBH 
15 sjieiopoMarHHTHoro nojia ( — ); 

M 

tfie - BpeMH B03fleHCTBHH 3JieKTpOMarHHTHOrO CBH H3JiyHeHIW 

Ha BemecTBO (c); 

a noBBiuieHHe TeMnepaiypBi eflHHHU,Bi o6i>eMa BemecTBa 6yaeT 
onpeAejwTfcca: 

W 



20 AT g =—(°K) 
(10) 



CePe 



me: 

_ xpe6yeMoe noBwuieHHe TeMnepaiypa BemecTBa 
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C e - TenjioeMKOCTS BemecTBa {flpicfK kz)\ 
P e - njiOTHOCTb BemecTBa {ks/m 3 ). 

YHHTMBafl (9) h (10), BpeMa Heo6xoflHMoe fljia noBbinieHHfl 
TeMnepaTypti HarpeBa nojie3Horo KOMnoHeHTa Ha HeKOTopyio 
5 TpeGyeMOio BejiHHHHy, mo^cct 6wtb onpeAejieHO no 4>opMyjie: 

ATc rPr 

(11) ^ f nS 0 S rE 2 JgS r 

rfle: 

- Tpe6yeMoe noBbiineHHe TeMneparypa HarpeBa 
nojie3Horo KOMnoHeHTa (°K); 

10 t H BpeMH HarpeBa KOHTpojiHpyeMoro KycKa b none 

3JieicipoMarHHTHoro CBH H3JiyneHHH (c); 

C r - TennoeMKOCTb nojie3Horo KOMnoHeHTa {JIpicfK kz)\ 

P r - njioraocTb nojie3Horo KOMnoHeHTa (kb/m 3 ). 
B TeneHHe BpeMeHH HarpeBa t H nojie3HbiH KOMnoHeHT b KycKe 
15 cwpbfl HarpeeTCH jap TeMneparypbi: 

r r _ f7T£ 0 £ r E 2 m tgS r 

U 0 t H 

(12) ° rPr ,{°K) 



r«e: 



^ ° - TeMnepaTypa HarpeBa nane3Horo komiioh eHTa b CBH 



3JieKTpoMarHHTHOM nojie 3a BpeMa t H (°K); 
20 c r - TenjioeMKOCTL nojie3Horo KOMnoHeHTa (/Jo/c/°K kz); 

P r - nnoTHocTt nojie3Horo KOMnoHeHTa (kz/m 3 ). 
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riycxoM KOMnoHeHT b KycKe cbipbfl HarpeeTCH ao 
TeMnepaiypbi 

_ fns^sEl tgS 

1 O — " l H 

(13) Cp 9 {°K) 
rae: 

5 T Q TeMnepaTypa HarpeBa nycxoH nopoflbi b CBH 

3jieKTpoMaraHTHOM nojie 3a BpCNM t H (°K); 

C - TeruioeMKOCTb nycTOH nopo/jbi (/Jjfc/°K kb)\ 
P - njiOTHOCTb nycTofi nopOAbi (kb/m 3 ). 

£ - OTHOCHTejibHaa flH3JieKTpHHCCKaji npoHHijaeMOCTb nycxoft 
10 nopo^bi; 

tgS - TaHreHC flH3JieicrpHHecKHX noTepb nycToft nopoflbi. 

Ilocjie npeKpameHHH fleficTBHa 3JieicrpoMarHHTHOix> nojw 
npouecc Tenjioo6MeHa Me^cay nojie3HbiM KOMnoHeHTOM h nycroH 
nopoflofi onHCbiBaeTCH chctcmoh flH<|>(|>epeHUHajibHbix ypaBHeHHH c 

15 HanajibHbiMH ycjiOBHHMH U 0 H T Q : 
m c — = S 0 k(T-U) 

rnc— = S 0 k(U-T) 

(14) ^ * ; 

we: 

/w r - Macca nojie3Horo KOMnoHeHTa b KOHTpojinpyeMOM Kycxe 

(KB) 

20 m - Macca nycxoH nopoabi b KOHTponHpyeMOM KycKe (kb) 
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dU 

—j--- CKopocTb H3MeHeHH» TeMneparypbi none3HOix> 

KOMnoHeHTa nocjie HarpeBa ( ); 

c 

dT 

CKopocTb H3MCH6HHH TeMneparypbi nycTOH nopoflbi nocjie 

dt 

HarpeBa ( ); 

c 

5 U - TeKymaa TeMneparypa nojie3Horo KOMnoHeHTa (°K ); 

T- TeKymaa TeMneparypa nycTOH nopoabi (°K ); 
S Q - njioma^t Tenjioo6MeHa Meacay nojie3HbiM KOMnoHeHTOM h 

e - 6m r 2 

nycxoH nopOAofi onpeflejweTCH no <j)opMyjie: (m ); 

rfle: 

10 CI - pa3Mep 3epHa nojie3Horo KOMnoHeHTa (m); 

k - K03^^Hi^HeHT TenjiooTAaHH nycxoH nopo^bi (Bm/(°K*M2)); 
k r - K03(jxj)HimeHT TenjiooTAanH nojie3Horo KOMnoHeHTa 
(Bm/(°K-M2)). 

PenieHHe CHCTeMbi AH(i><|>epeHixHajibHbix ypaBHeHHH 
15 Tennoo6MeHa Meamy nojie3HHM KOMnoHeHTOM h nycTOH nopoflofi b 
KycKe HMeeT bh#: 

U(t) = A Q e Pot --^^A^ 
(15) m M r 

20 - nocToaHHbie Koa^^nuHeHTbi onpeAejraiOTca no 

(^opMyjiaM: 
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_ mk r cT 0 + m r kc r U 0 

(17) m r kc r +mk r c 

A _ m r kc r {T 0 -U 0 ) 

(18) 1 rn r kc r +mk r c { o K] . 

XapaicrepHCTHHecKoe ypaBHeHHe: 



( 



(19) 



(20) 



P + 



6km 



+ 



6k. 



V 



= 0 



acp r m ac r p r ) 

KopHH xapaicrepHCTHHecKoro ypaBHeHHa Po>P\ 
Po=0. 



(21) 



P\~~ 



( mk 



ap 



r \ 



mc 



OKOHHaTejibHO, peiueHHe chctcmbi flmJx^epeHuiiajiBHbix 
ypaBHeHHH (14) 6yaeT; 

,o U(t) = A 0 --^A,e" 
(22) m r kc, 

Tpa4)HK H3MeHeHHH bo BpeMeHH TeMnepaTypti nojie3Horo 
KOMnoHeHTa £/(/) (KpHBan 56) h nycTOH nopoflBi T(t) ( KpHBaa 57) 
npn Tenjioo6MeHHOM npouecce b Kycxe c HeoflHOpo^HbiM 
15 pacnpe^eneHHeM komiiohcht no o6i>eMy npeACTaBJieH Ha (Dnr 4. 

ycTaHOBHBineecH 3HaMeHHe TeMnepaTypw HarpeToro Kycica 6ya;e 
onpeflejiHTBca no <|>opMyjie; 
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U o ^T 0 

Tu-A- m '*' en 

u , m kc L J 

1+ — •— 

(24) m r 



T v - TeMneparypa KOHTponHpyeMoro KycKa nocjie 3aBepuieHHH 



BHyTpeHHHx Tenjioo6MeHHBix nponeccoB Meawy KOMnoHeirraMH 
5 KycKa (ycTaHOBHBiuaacH TeMneparypa HarpeBa KOHTpojrapyeMoro 
Kycica) (°K). 

YHHTtiBaa to, hto npH paBHOBecHOM Termoo6MeHe = , 

m 

peuiHM ypaBHeHHe (24) othochtcjibho , nojiyHHM; 

m = (U 0 -T u )c r 
m r {T v -T 0 )c 

m 

10 IlpH H3BecTHOM cooTHOiueHHH ~~ MaccoBaa flOJM nojie3Horo 

m r 

KOMnoHeHTa b KycKe onpeaejraeTCJi BbipaMceHHeM: 

1 



m r 



m 

noACTaaiM^ b KOTopoe 3HaneHHe cooTHOiiieHHH , nojiyHHM 

Bbipa^ceHHe Ha ocHOBaHHH KOToporo onpeAeJMiOT kojihhcctbo 
15 none3Horo KOMnoHCHTa b Kycne: 



Q = {Tu T ° )C ioo% 

(25) U 0°r - T U ( C r -C)~ T Q C 
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^ - MaccoBaa flOJiH nojie3Horo KOMnoHeHTa KOHTpojiHpyeMoro 
KycKa (%) 

JJjix onpeaeneHHH ycTaHOBHBiuerocfl 3HaneHHH TeMneparypbi 
5 KycKa, KOHTpojiHpoBaTB ee c noMombio TepMorpa<j)HHecKOH 

CHCTeMOH HeoGxOflHMO Hepe3 HCKOTOpblH npoMeacyxoK BpeMeHH 

nocne HarpeBa KycKa. 3tot npoMeacyxoK BpeMeHH onpeAejraeTC* 
AJiHTejibHOCTbK) nepexoflHoro npouecca Tenjioo6ivieHa Meamy 
nojie3HbiM KOMnoHeHTOM KycKa h nycxoH nopoAoii. BpeMa 3aflepacKH 
10 Me»«y kohuom o6jiyneHHH 3HeprHefi CBH h momchtom kohtpojw 
ycTaHOBHBUieHC^i TeMnepaiypbi KycKa onpeflejraeTca no 
BbipaaceHHio: 

At 4 ^ ap r c r {Uo-T Unop ) 
(26) * I* I h5k r (U 0 -T 0 ) 



UoC r Qno P +T 0 c(l-Q nop ) 

CrQnoo +C Q-Qno P ) 



rae: 

15 ± Unop ~~ 

(27) ^rVCnop 

rae: 

&t k - BpeMH 3aaep^cKH KOHTpOJM; 

Qnop - noporoBoe 3HaneHHe MaccoBOH aojih nojie3Horo 

KOMnoHeHTa b KycKe; 

20 T Unop . ycTaHOBHBiuaacH TeMnepaTypa fljra KycKa c noporoBbiM 

3HaneHHeM MaccoBOH aojih nojie3Horo KOMnoHeHTa. 

Ilocne onpeaeJieHHJi MaccoBOH aojih noJie3Horo KOMnoHeHTa, 
npoBepaeM ycjiOBHe: 
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Q>Qno P 

B 3HBHCHMOCTH ot nojiyHeHHoro pe3yribTaTa, KycoK noaaeTCH b 

30Hy ACHCTBHH yCTpOHCTBa, KOTOpoe no KOMaHfle BblHHCJlHTeJlbHOIX) 

KOMnneKca ocymecTBjraeT cenapaxjHio hcxoahoix) cbipbH b 
5 3aBHCHMOCTH OT KOJIHHeCTBeHHblX noKa3aTejieii coaep^caHHH 
nojie3Horo KOMnoHeHTa. 



nppiMep 1 peaJiH3aii,MM cnoco6a. 

KycoK coAep^KHT ABa ochobhbix KOMnoHeHTa - MaraeraT h 
KBapuHT, noABepraeTCH bo3A£hctbhk> CBH ajieierpoMarHHTHoro nojra 
10 b TeneHHH 1 ceicyHA. OH3HnecKHe napaMeTpw o6jiynaeMorc> Kycica h 
CBH nojM npHBeAeHBi b Ta6jnma 1 



Ta6ji*ma 1 



napcwempbi 






M3MepeHMH 


MameTMT 


KBapuviT 


OrHOCHTejiBHaa OTaneicrpHHecKafl 
npoHHuaeMOCTB 




68 


0,1 


TaHreHC AH3JieKTpHHecKHx noTepb 




0,4 


0,009 


ITjIOTHOCTb 


Kr/ (m 3 ) 


4700 


3720 


TennoeMKOCTB 


fl*/(°K-Kr) 


600 


920 


K03(J)(l)HUHeHT TeilJlOOTAaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMneparypa HarpeBa 


°K 


283,5173 


273,0003 


HanajibHa^ TeMneparypa 


°K 


273 


3jieiapHHecKafl HanpaaceHHOCTb 
CBH noji^i 


B/m 


4000 


HacTOTa CBH nojw 


ru 


2450000000 


BpeMH HarpeBa 


c 


1 


Pa3Mep 3epHa 


M 


0, 000075 



3HaneHHe ycTaHOBHBineiiCH TeMneparypw Kycna c noporoBbiM 
15 coAepacaHHeM noJie3Horo KOMnoHeHTa 33% onpeAejraeTca no 
Bbipa>KCHHK> (27): 
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T UoCrQ»o P +T 0 c(\-Q nop ) _ 
U "° P c r Q nop + c(\-Q ttop ) 

= 283,5 1 73 • 600 • 0,33 + 273,0003 • 920 • (1 - 0,33) = ^ 55J2 o K 
600 0,33 + 920 (1-0,33) 

llo HCTeneHHio BpeMeHH kohtpojm *, onpcaejmeMOMy no 



Bbipa»eHHK> (26): 



* l,Sk r (U 0 -T 0 ) 



0,000075-4700-600 (283,5173-275,5572) _ 

1,5 -10 (283,5 173- 273,0003) * ° 

c noMombio TepMorpa^HHecKofi chctcmm onpeaejijuor 
ycTaHOBHBiiiyioca TeMneparypa KycKa. TlycTi. ycTaHOBHBinaacji 

T 

TeMnepaiypa oyaeT u =275,9 oK 
10 llo 4>opMyne (25) onpe^enaeM MaccoByro aojiio coaepacamui 

nojie3Horo KOMnoHeirra b KycKe: 

(Tu-T 0 )c 



Q = 

^ U 0 c r -T v (c r -c)-T 0 c 
(275,9 - 273,0003) • 920 • 100% 

= 3o,o / /o 



283,5173 - 600 - 275,9 ■ (600 - 920) - 273,0003 • 920 

„ Q>Qnnn 

UpoBepHeM ycjiOBHe: nop 
15 Hcxoah H3 nojiyneHHWx 3HaHeHHH, bhahm, hto ycjiOBHe 

BtinojiHHeTCH: 

36,87% > 33% 

a KOHTpojiHpyeMWH KycoK cjrejiyeT OTHecra k TexHOJioraHecKOMy 

nOTOKy KyCKOB C IIOJie3HI>IM KOMIIOHeHTOM. 



20 npMMep 2 peajiH3auMM cnoco6a. 
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KycoK coaep>KHT ABa ochobhbix KOMnoHeHTa - reMaraT h 
KBapuHT, noflBepraeTca B03fleHCTBHK> CBH 3JieicrpoMarHHTHoro nojw 
b TeneHHH 2 ceicyHfl. <J>H3HHecKHe napaMerpbi o6jiyHaeMoro Kycica h 
CBH nojia npHBe^eHBi b Ta6jiHija 2 

Ta6jiHua 2 



TlapaMempbi 


M3MepeHMH 


BeutecTBo 


reMaTMT 


KBapuMT 


OTHOCHTejibHaa AHSJieicrpHHecKafl 
npoHHuaeMOCTb 




48 


6,8 


TaHreHC flH3JieicrpHHecKHx noTepi> 




0,2 


0, 009 


IljIOTHOCTi> 


Kr/(M 3 ) 


5100 


2660 


TennoeMKOCTb 


flK/(°K-Kr) 


630 


850 


Ko3$$HUHeHT TenJIOOT^aHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMneparypa HarpeBa 


°K 


279, 5159 


273, 0590 


HanariBHa^ TeMneparypa 


°K 


273 


3jieKipHHecKafl HanpflxceHHOCTb 
CBH nojM 


B/m 


4000 


HacTOTa CBH nana 


r u 


2450000000 


BpeMH HarpeBa 


c 


2 


Pa3Mep 3epHa 


M 


0, 000075 



10 



15 



3HaneHHe ycTaHOBHBUieiicji TeMnepaiypw KycKa c noporoBMM 
coaep3KaHHeM none3Horo KOMnoHeHTa 42% onpeflenaeTca no 
Bbipaxcemuo (27): 

U 0 c r Q m>P +T 0 c(\-Q nop ) _ 



T =• 



c r Q mp +c(l-Q mp ) 



= 279,5 1 59 • 630 • 0,42 + 273,059 • 850 • (1 - 0,42) = ^ 3U2 o K 
630 0,42 + 850 (1-0,42) 

Tlo HCTeneHHio BpeMeHH kohtpojiji ^k, onpeaejiaeMOMy no 
BbipaaceHHio (26): 

A( 4 ap r c r (U 0 -T Unop ) 



k | A | \,Sk r {U 0 -T 0 ) 

0,000075 • 5 1 00 • 630 • (279,5 1 59 - 275,3 142) 
1,5 10 (279,51 59 -273,059) 



~10c 
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c noMomBio TepMorpa(J)HHecKOH chctcmbi onpeaejiaioT 

ycTaHOBHBiuyiocH TeMnepaTypa KycKa. llycTb ycTaHOBHBUiaflCfl 

TeMnepaiypa 6yaeT T v =275,2 °K 

Flo 4>opMyjie (25) onpeaejiaeM MaccoByio flanio coflepacamw 
5 nojie3Horo KOMnoHCHTa b KycKe: 

Q ^ (T v -T o yc 



U 0 c r -T v (c r -c)-T o c 
(275,2 - 273,059) ■ 850 - 100% 



= 40,09% 



279,5 1 59 • 600 - 275,2 - (600 - 850) - 273,059 • 850 
IlpoBepfleM ycjiOBHe: Q > Q nop 

Hcxoa* H3 nonyHeHHbix 3HaneHHH, bhahm, hto ycjiOBHe He 
10 BBinomweTCfl: 

40,09% < 42%, 

a KOHTpojiHpyeMbifi KycoK cjieflyeT othccth k TexHOJioraMecKOMy 
naroKy KycKOB c nycTOH nopoflofi. 

3a5IBJIHCMBIH CnOC06 MCOKeT 6bITb HCnOJIb30BaH B 

15 TexHOJiorHHecKHX npoueccax KycKOBofl cenapamra cwpbH npH 
o6orameHHH pya nepHbix h uBerabix MeTajuioB, ropHO- 
xHMHHecKoro cbipbH h TexHoreHHbix arxoflOB c onpeaejieHHbiM 

rpaHyJIOMeTpHHeCKHM COCTaBOM KyCKOB. 

BHyTpeHHHH COCTaB KyCKOB CbipbH MO^CeT 6bITb 6HHapHbIM 
20 (cOCTOHmefi H3 AByX (J)a3) HJIH KBa3H6HHapHbIM H npeACTaBJMTb 

co6oh reTeporeHHyio MaTpHHHyio CHcreMy hjih reTeporeHHOH 
CHCTeMy THna CTaTHCTHHecKaa CMecb, c H30TponHOH 
(KBa3HH30TponHoii) hjih aHH30TponHOH MaicpocTpyicrypOH. 

3aHBJi»eMbiH cnoco6 MOHceT Hcnojib30BaTbcn Ha HanajibHbix 
25 3Tanax b TexHOJionrax o6orameHHfl (npeflBapHTejibHoe o6orameHHe) 
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h noflraroBKH KycKOBoro Cbipba k flajibHeHiueMy nepeaejiy, 
HanpHMep, aji* npeflBapHTejibHofi KycKOBOH cenapaijHH aoGhtotx) 
cwpbH b ycjioBM^ nofl3eMHoro cnoco6a pa3pa6oTKH none3Hbix 
HCKonaeMbix HenocpeacTBeHHO Ha MecTe ao6whh (b 3a6oe), aji* 
5 npeABapHTentHOH KycKOBOH cenapauHH hcxoahofo cbipwi npH 
nepepa6oTKe TexHoreHHtix otxoaob, a TaKHce Ha kohchhbix CTaAirax 
o6orameHiw b Tex TexHOJioranx, rae kohchhbim npoayKTOM 
o6orameHHH hbjihctch KycKOBbift MaTepnaji c 3aaaHHWMH <|>h3hko- 

XHMHHeCKHMH CBOHCTBaMH, (HanpHMep, flOMeHHblH KyCOK, 
10 MapTeHOBCKHH KyCOK H T.fl.). 

BTopoii cnocoS MO)KeT 6biti> peajiH30BaH Ha npHMepe 
o6orameHH>i ncxoflHoro MeTajuiocoAepacamero cbipbH, pyzj nepHbix 
hjih ijBeTHbix MeTajuiOB. 3aaBJieHHbiii cnoco6 o6ecneHHBaeT 

15 cenapaitfiio HcxoflHoro cbipba Ha flBa noroKa: oahh noroK c 
coaepacaHHeM nojie3Horo KOMnoHeHTa Bbinie 3aflaHHoro 3HaneHHH, a 
Apyrofi noTOK c coaepacaHHeM nojie3Horo KOMnoHeHTa HHHce 
3aflaHHoro 3HaneHHH. CenapaijHH MoaceT noflBepraTbca HcxoAHoe 
cbipbe nojiyneHHoe KaK HenocpeacTBeHHO nocne o6pyineHHa ropHoft 

20 Maccw b ljHKJie ropHbix pa6oT npH flo6bine nojie3Horo HCKonaeMoro, 
Tax h cbipbe b BHfle ropHOH Maccbi noflBepruieficfl 
AonojiHHTejibHOMy flpo6jieHHK> ao 3aAaHHbix pa3MepOB cpeflHero 
KycKa, TaK h cbipbe TexHoreHHoro npoHcxoacfleHHfl. 

HcxoAHbiH noTOK cwpbH H3 A03Hpyiomero norpy30HHoro 

25 ycTpOHCTBa nocTynaeT Ha KOHBeftep. BbiHHCJiHTejibHoe ycrpoHCTBO 
nepe3 BbixoAHOH HHTep^eflc 4 ) °P MH Py eT cnrHaji ynpaBJieHHH 

yCTpOHCTBOM fl03HpOBaHHOH nO^aHH KycKa Ha JieHTy H cnrHaji 

ynpaBJieHHH chctcmoh ynpaBJieHHfl 3JieKTponpHBOfla KOHBeftepa. 
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KoHBefiep noflaeT KycoK b 30Hy HarpeBa ycTaHOBKH CB 1 !, KOTopan 
oSecneHHBaeT no KOMaHAe bbihhc ji htc jibh oro KOMnneKca 3aAaHHoe 
BpeMH HarpeBa h Heo6xoAHMyio moiiihoctb aneiopoMarHHTHoro 
H3JiyneHHH. 

5 Flocjie HarpeBa KOHTpojinpyeMoro Kycxa b 3JieicrpoMarHHTHOM 

CBH nojie, KOMnoHeHTM KycKa, b CHJiy pa3JiHHm>ix ajieiopHHecKHX, 
MarHHTHHX H TeiIJIO<|>H3HHeCKHX cbohctb, HarpeBaiOTCfl AO 
pa3JiHHHbix TeMnepaTyp. 

npHHHMM cpe^HioK) TeMnepaTypy HarpeToro b 

10 3JieicrpoMarHHTHOM CBH nojie KOHTpojinpyeMoro KycKa KaK 

o6o6meHHMH napaMeTp AByx<|>a3HOH CTaTHCTHHecKOH CMecn h 3Haa 

o6i>eMHBie KOHi^eHTpaitHH $33 b KOHTpojiHpyeMOM Kycice, MOHCHO 

onpeAeJiHTb cpeAHK>K> TeMnepaiypy KOHTpojinpyeMoro KycKa no 

Bbipa^ceHHio (cm. jiht. [2], cip. 683): 



15 Tc 
(28) 



= (3vlX/ 0 + [3(l-v)-lfe , j pv-l)^o^[3(l-v)-l]r Q j 2 \ U 0 T 0 



rAe: 

v - oS-beMHbiH K034>^HUHeHT KOHijeHTpaiuiH nojie3Horo 
KOMnoHeHTa; 

- H3MepeHHaH cpeAHJra TeMnepaTypa KOHTpojinpyeMoro 
20 Kycxa (°K), 

- TeMnepaxypa HarpeBa nojie3Horo KOMnoHeHTa (°K); 

T 

° - TeMnepaTypa HarpeBa nycToii nopOAM (°K); 
06i>eMHbiH K034>4 )H U HeHT KOHueHTpauHH nojie3Horo 
KOMnoHeHTa ajw AByx<J>a3HOH cTaTHCTHHecKoii CMecH onpeAen^eTca 
25 no Bbipa^ceHHio: 
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m r 

V - - 



(29) m r +m^- 
r;je: 

m r - Macca 4>a3bi nojie3Horo KOMnoHeHTa b KOHTpojmpycMOM 
KycKe (k2); 

5 Tn - Macca $a3bi nycToii nopo^bi b KOHipojiHpyeMOM KycKe 

(K3); 

p r - njioTHOCTB 4>a3bi nojie3Horo KOMnoHeHTa b 
KOHTponHpyeMOM KycKe (k2/m 3 ); 

P - njioTHOCTb 4>a3bi nycTOH nopoflbi b KOHTpojmpyeMOM 
10 KycKe (kb/m 3 ). 

Pemaa Bbipaacemie (28) oraocHTejibHO v nojiy^HM BbipaaceHHe: 

2T<-^--2T, + U 0 

c 

v = 



(30) 

Flo Bbipa^ceHHio (30), H3MepHB TeMnepaTypy HarpeBa nojie3Horo 
KOMnoHeHTa, nycTOH nopoflbi h cpeflHioio TeMnepaTypy 
15 KOHTpojiHpyeMoro icycxa, moxcho paccHHTaTb o6-beMHbifi 
K03<|)<J)HijHeHT KOHueHTpauHH nojie3Horo KOMnoHeHTa b 

KOHTpOJIHpyeMOM KycKe. 

Ilocjie HarpeBa KycKa b CBH ajieiopoMarHHTHOM nojie , 
BbiHHCJiHTejibHbifi KOMnjiexc cj>opMHpyeT CHraaji ynpaBJieraw 
20 ajieKTponpHBOflOM j\na noflanw Kycna b 30Hy aeiiCTBHfl 
TepMorpa<J>HHecKOH ycTaHOBKH. Bbixo^Hbie CHraajibi 
TepMorpa^HHecKOH ycTaHOBKH nepe3 bxoahoh HHTep4>eftc 

nOCTynaFOT B BblHHCJIHTeJIbHblH KOMnJieKC, KOTOpblH BblHHCJIHeT 
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3HaneHHe o6i>eMHoro Koa^HijHeHTa KOHqeHTpauHH nojie3Horo 
KOMnoHeHTa ajih KOHTpojiMpyeMoro KycKa b cootbctctbhh c 
<J)opMyjiOH (30) h npoBepnioT yonoBHe 

v>v nop 
(31) ; 

5 r#e: 

v don - noporoBoe 3HaneHHe o6teMHoro K03(t)<|>HUHeHTa 
KOHueHTpaixHH nojie3Horo KOMnoHeHTa. 

IloporoBoe 3HaneHHe o6i>eMHoro K03(j>4)HUHeHTa KOimeHTpaiXHH 
nojie3Horo KOMnoHeHTa onpeAejiaeTCJi H3 Bbipa^ceHH^: 

U T 

Z ' IC nop rr A1 0 ^ U O 

Knop 



10 V nop — 



(32) 3(£/ 0 —T Q ) 

rfle: 

Tc nop - cpe^Hee 3HaneHHe TeMnepaTypBi KycKa c noporoBMM 

3HaneHHeM MaccoBoii aojih nojie3Horo KOMnoHeHTa, KOTopoe 
onpeAejineTCH no BBipaaceHHio: 

u ° * — 7, 1 — T ° 

G™ kc 

Tc p 



is "* , q-&») kc 
(33) ~Q^kT 

zz* nop r 

npH BBinojiHCHMH y cjiobhh(3 1 ), to ecTB, KOJiHHecTBO nojie3Horo 
KOMnoHeHTa b KOHTpojiHpyeMOM KycKe paBHO hjih npeBBiuiaeT 
HeKOTopoe noporoBoe 3HaneHHe, c Btmep>KKOH BpeMCHH, 
HeoGxoflHMOH aim noaaHH KycKa b 30Hy AeficTBHH cenapaaHOHHoro 
20 ycTpoficTBa, BBiHHCJiHTejibHbifi KOMnjieKC nepe3 BBIXOflHOH 
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HHTep4>eHc BKJiioHaeT cenapaijHOHHoe ycrpoHCTBO, KOTopoe 
H3MeiweT TpaeKTopmo nafleHHH Kycxa c nojie3HbiM KOMnoHeHTOM h 

COOTBeTCTBeHHO AeJIHT HCXOflHOe CbipBe Ha flBa TeXHOJIOrHHeCKHX 

noTOKa: - c coaepacaHHeM nojie3Horo KOMnoHeHTa h 6e3 Hero. 



10 



npMMep 1 peajiM3auMM cnocoba. 

KycoK coaepacHT flBa ochobhbdc KOMnoHeHTa - MaraeTHT h 
KBapuHT, noABepraeTCH B03aeHCTBHio CBH 3jieicipoMarHHTHoro 
nojM b TeneHHH 1 ceicyjm. OH3HnecKHe napaMeTpti o6jiynaeMoro 
Kycxa h CBH nojw npHBeaeHbi b Ta6jiHua 3 

Ta6jiHija 3 



IJapaMempbi 


EHMHMUbl 
M3M6p6HMH 




MameTMT 


KBapunT 


OTHOCHTejIBHa* £H3JieKTpHHeCKaJI 

npoHHuaeMocTb 




68 


0,1 


TaHreHC ,zjH3JieKTpHHecKHX noTepb 




0,4 


0, 009 


rijIOTHOCTb 


Kr/ (m 3 ) 


4700 


3720 


TenJioeMKocTb 


fl*/ ( °K • Kr) 


600 


920 


K03(J><i>HUHeHT TeiUIOOTflaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaiypa HarpeBa 


°K 


283,5173 


273,0003 


HanajibHaH TeMnepaTypa 


°K 


273 


3jieiopHHecKM HanpflaceHHOCTb 
CBH nojM 


B/m 


4000 


MacTOTa CBH nojw 


ru 


2450000000 


BpeMA HarpeBa 


c 


1 


Pa3Mep 3epHa 


M 


0,000075 



15 



CpeflHHfl TeMnepaTypa KOHTpojinpyeMoro KycKa c noporoBbiM 
co^ep^caHneM nojie3Horo KOMnoHeHTa, paBHbiM Q nop =33%, 
onpeaejweTCH no Bbipa^ceHHK) (33): 



Tc, 



nop 



l 



(i-g op ) kc 

Q n0P *c. 
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(1 - 0,33) 10 • 920 
283,5173 + 1 — • • 273,0003 

0,33 10 -600 o 
= — = 275,5572 K 

t 0 - °»33) 10 • 920 
0,33 10-600 

IloporoBoe 3HaneHHe o6-beMHoro K03<|><j>HU.HeHTa 

KOHueHTpauHH nojie3Horo KOMnoHeHTa V nop c noporoBMM 

coflep^caHHeM nojie3Horo KOMnoHeirra 33% onpeaejiaeTca no 
5 BbipaaceHHio (32): 

2Tc nop -^-2T 0 +U 0 
Wo -T 0 ) 

2 • 275,5572 - 283,5173-273,0003 _ 2g ?3 

275 5572 

= z /:>,:>:> /z = 0,24546483 

3 (283,5 173 -273,0003) 

TIo OKOHHaHmo B03fleHCTBHH CBH o6jiyHeHHH, c noMomtio 
TepMorpa^HHecKofi chctcmbi onpeAejraiOTCfl cpe^Hee 3HaneHHe Tc 
10 TeMnepaiypM KOHTpojinpyeMoro Kycxa, KOTopsie b aaHHOM npHMepe 

COCTaBHJIH! 

Tc = 275,9°K 

Flo ^opMyjie (30) onpeflejraeM 3HaneHHe o6i>eMHoro 
K03(|)(^HiiHeHTa KOHueHTpaijHH nojie3Horo kom noH e HTa V asm 
15 aaHHoro KOHTpojinpyeMoro KycKa: 

C T c = 

3{Uo-T6) 

_ 283,5173-273,0003 _ 2? 2g 
275 9 

= = 0,27949039 

3 (283,5173 -273,0003) 

ITpoBepaeM ycnoBHe: V > v nop l 
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Hcxofl* H3 nojiyneHHLix 3HaneHHH, bhahm, hto ycjiOBHe 
BbinojiHKeTcn: 

0,27949039 > 0,24546483, 

a KOHTpojiHpyeMfeiH KycoK cneayeT othccth k 
5 TexHOJiorHHecKOMy noTOKy KycKOB c nojie3HMM KOMnoHeHTOM. 

npuMep 2 peajiM3auwM cnoco6a. 

KycoK coflep^cHT ^Ba ochobhmx KOMnoHeHTa — reMaTHT h 
KBapi;HT, noABepraeTCH B03AeficTBHio CBM aneiopoMarHHTHoro 
nojiH b TeneHHH 2 ceieyHfl. OH3HHecKne napaMeTpw oSjiynaeivioro 
10 KycKa h CBM nojra npHBeaeHbi b Ta6ji*ma 4 



Ta6nHi;a 4 



IJapaMempbi 


EflMHMUbl 
M3M6p6HMH 


BemecTBO 


reMaTHT 


KBapuMT 


OrHOCHTejibHas OHanexTpHHecKafl 
npoHHuaeMOCTb 




48 


6,8 


TaHreHC flHaneicrpHHecKHX ncyrepb 




0,2 


0, 009 


rijIOTHOCTfc 


Kr/ (m 3 ) 


5100 


2660 


TenjioeMKOCTt 


fl*/ (°K* Kr) 


630 


850 


Ko3$4>HUHeHT TeruiooTflaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpeBa 


°K 


279,5159 


273 , 0590 


HananbHafl TeMnepaTypa 


°K 


273 


3jieiapHHecKaa Hanpa»eHHocTb 
CBH nojw 


B/m 


4000 


HacTOTa CBH bojm 


ru 


2450000000 


BpeMH HarpeBa 


c 


2 


Pa3Mep 3epHa 


M 


0, 000075 



CpeflHHfl TeMnepaTypa KOHTponHpyeMoro KycKa c noporoBMM 
co^ep^aHHeM none3Horo KOMnoHeHTa, paBHtiM Q nop =42%, 
15 onpeAejineTCfl no BbipaaceHHK>(33): 
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Tc nop 



Qnop kC r 
Qnop kC r 



279 , 5159+ (1ZM2).1^0. 273)059 

- 0.42 10-630 m 275 n42 o K 

^ (1 - 0,33) 10 • 920 
0,33 10 • 600 

IloporoBoe 3HaneHHe o6i>eMHoro K03<j)<j)*mHeHTa 
KOHiieHTpauHH nojie3Horo KOMnoHeHTa v nop c noporoBbiM 

5 coflepMcaHHeM nojie3Horo KOMnoHeHTa 42% onpeaejraeTCH no 
BbipaaceHHio (32): 

U T 

2Tc - 0 — -2T + £/ 

_ * C nop _ 

Vnop ~ 3(U 0 -T 0 ) " 

279 5159 -273 059 
2 • 275,3 1 42 - tlZ£}2Z f^Vgg _ 2 • 273,059 + 279,5 1 59 
275 3142 

= £/££iffz = o,35 103759 

3 (279,5 159 -273,059) 

Flo OKOHHaHHio B03fleHCTBH« CBH o6jiyHeHHH, c noMomtio 
10 TepMorpacj)HHecKOH CHcreMbi onpeAejraiOTCH cpe^Hee 3HaneHHe Tc 
TeMnepaiypbi KOHTponHpyeMoro Kycica, KOTopwe b aaHHOM npHMepe 

COCTaBHJIH! 

Tc = 275,2°K 

llo <J)opMyjie (30) onpeAejweM 3HaneHHe o6*beMHoro 
15 K03(^(J)HEtHeHTa KOHueHTpaijHH nojie3Horo KOMnoHeHTa V rsix 
flaHHoro KOHTpojiHpyeMoro Kycna: 

UoTo 



_ w — -2To + Uo 

_Jc 

3(Uo-To) 
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2-275,2 



279,5-273,1 
275,2 



-2-273,1 + 279,5 



= 0,33243976 



3 (279,5 -273,1) 



IlpoBepaeM ycjioBHe: v > v nop l 

Hcxo^a H3 nojiyneHHbix 3HaneHHH, bhahm, hto ycjioBHe He 
BBinojiHHeTCH: 



a KOHTpojiHpyeMbiii KycoK cjieayeT oraecTH k 
TexHonorHHecKOMy noTOKy KycKOB c nycTOH nopoaoii. 

3aHBJMeMbiii cnoco6 mo^cct 6mtb Hcnojn>30BaH b 
TexHOJiorHnecKHX npoi;eccax KycKOBOH cenapaiiHH cbipbfl npH 



XHMHHecKoro cbipBH h TexHoreHHtix otxoaob c onpeflejieHHbiM 

rpaHyJIOMeTpHHeCKHM COCTaBOM KyCKOB. 

BHyTpeHHHH COCTaB KyCKOB Cbipbfl MO^CeT 6bITb 6HHapHBIM 
(cOCTOHmefi H3 AByX (J)a3) HJIH KBa3H6HHapHbIM H npeACTaBJMTb 

15 co6oh reTeporeHHyio MaTpHHHyio cHCTCMy hjih reTeporeHHoii 

CHCTCMy THna CTaTHCTHHeCKafl CMeCb, C H30TpOIIHOH 

(KBa3HH30TponHofi) MaKpocTpyioypoH. 

3aHBJMeMbiii cnoco6 MoaceT Hcnojib30BaTbca Ha HanajibHbix 
3Tanax b TexHOJioranx o6orameHHfl (npeflBapHTejibHoe 

20 o6orameHHe) h no^roTOBKH KycKOBoro cbipbfl k ^ajibHefiuieMy 
nepe^ejiy, HanpHMep, fljia npeABapHTejibHoii KycKOBOH cenapaijHH 
Ao6HToro cbipbfl b ycnoBHa noA3eMHoro cnoco6a pa3pa6oTKH 
nojie3Hbix HCKonaeMbix HenocpeACTBeHHO Ha MecTe Ao6biHH (b 
3a6oe), ajih npeflBapHTejibHofi KycKOBOH cenapauHH HexoflHoro 

25 cbipb* npH nepepa6oTKe TexHoreHHbix otxoaob, a Taic^ce Ha 
KOHeHHbix cTaAHHx o6orameHHH b Tex TexHOJioraax, r^e KOHenHbiM 



5 



0,33243976 < 0,35103759, 



10 oGorameHHH py# nepHbix 



H I^BeTHblX MeTaruioB, ropHO- 
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npoAyKTOM o6orameHiw hbjihctch KycKOBbiH MaTepnaji c 

3aAaHHbIMH (^H3HKO-XHMHHeCKHMH CBOHCTBaMH, (HanpHMep, 
AOMeHHblH KyCOK, MapTeHOBCKHH KyCOK H T.fl.). 

5 TpeTHH cnoco6 MO«eT 6bitb peajiH30BaH Ha npHMepe 

o6oraineHHH hcxoahoto MeTanjiocoAep>Kamero cbipbH, pya nepHbix 
huh UBeTHbix MeTanjioB. 3aHBJieHHbiii cnoco6 o6ecneHHBaeT 
cenapaitfno hcxoahofo cbipb*. Ha flBa noTOKa: oahh noTOK c 
coflep^KaHHeM nojie3Horo KOMnoHeHTa Bbiuie 3aaaHHOix> 3HaHeH*w, a 

10 flpyron noTOK c coaepacaHHeM nojie3Horo KOMnoHeHTa HHxce 
3aaaHHoro 3Ha4eHira. CenapauHH MO»ceT noflBeprarbca HcxoflHoe 
cbipbe nojiyneHHoe KaK HenocpeacTBeHHO nocjie o6pyiueHiw ropHoii 
Maccbi b qHKJie ropHbix pa6or npH flo6bine nojie3Horo HCKonaeMoro, 
Tax h cwpbe b BHff£ ropHoft Maccw noABepruieficH 

15 AononHHTejibHOMy flpo6jieHHK) flo 3a^aHHbix pa3MepoB cpeAHero 
KycKa, TaK h cwpbe TexHoreHHoro npoHcxoHcjeHHH. 

HcxoAHbifi noTOK cwpbH H3 ao3Hpyiomen) norpy30HHoro 
ycTpoflcTBa nocTynaeT Ha KOHBefiep. BbrmcjiHTejibHoe ycTpoficTso 
nepe3 BbixoflHofi HHTep4>efic h CHCTCMy ynpaBJieHM <J>opMHpyeT 

20 CHraaji ynpaBJieHHH ycTpoficTBOM fl03HpoBaHHOH no^aHH KycKa Ha 
KOHBefiep h cHraan ynpaBJieHHH Ha CHCTCMy ynpaBJieHiw 
3jieKTponpHBOfla KOHBefiepa. KoHBenep no^aeT KycoK b 30Hy 
HarpeBa ycTaHOBKH CBH, KOTopM o6ecneHHBaeT no KOMaH^e 

BblHHCJIHTeJIbHOrO yCTpOHCTBa HeoGxO^HMyK) MOUtHOCTb 

25 3jieiapoMarHHTHoro H3Jiy hchh^ . 

CHraan c j^aTHHica ckopocth KOHBefiepa nepe3 bxoahoh 
HHTep4)efic nocTynaeT b BbiHHCJiHTejibHoe ycTpoficTBO, KOTopbifi 
nepe3 Bbixo^HOH HHTep4>eHc 4>opMHpyeT TaKOH CHrHan ynpaBJieHira 
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Ha cHCTCMy ynpaBJieHHH 3JieKTponpHBOfla KOHBeftepa, KOToptiH 
o6ecneHHBaeT cicopocTb KOHBefiepa Heo6xoflHMyio jpw HaxoKflemw 
KycKa b 30He o6jiyHCHHH h HarpeBa 3JieKTpOMarHHTHbiM noneM 
3aAaHHoe Bpeivra, KOTopoe onpeflejweTca no <|>opMyjie (11) 
5 Heo6xoAHMa« JiHHeHHaa cicopocTb KOHBenepHOH jieHTbi V K 

Mo^ceT 6biTb onpeaejieHa no 4>opMyne: 



(34) * ;[ c ] 



r«e: 

L H - 3KBHBaJieHTHbifl JiHHefiHbiH pa3Mep 30hw oGjiyneHira CBH 
10 3JieKTpOMarHHTHbiM nojieM BAOJib Beicropa CKopocra KOHBeflepHOH 

JieHTbi ( m)\ 

*H - Heo6xOAHMOe BpeMfl B03fleHCTBH5I CBM 

3JieKTpoMarHHTHoro nojra Ha KOHTpoJiHpyeMbiH Kycoic, KOTopoe 
onpeaejiHeTCH no BbipaaceHHio (1 1) (c). 
15 KycoK cbipbfl, cocToamHH H3 nojie3Horo KOMnoHeHTa h nycToii 

nopo^bi o6jiyHaeTCH CBH sjieiopoMarHHTHbiM nojieM. 

3a cneT noraomeHH^ CBH 3HCpruH BemecTBOM KycKa, ero 
cpeAHjra TeMnepaTypa, 3a BpCMH HarpeBa, noBbiCHTca Ha BenHHHHy 
onpeflejiHeMyio no BbipaaceHHio; 

AT f^E 2 m s Q s cp tg5 cp 

20 ai C ~ ' l H 

(35) c cp Pep (OfQ 



^ cp - cpeAHflfl njiOTHOCTt BemecTBa Kycxa (-^-) 

M 
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C 

cp - cpeflHflfl yaejitHaH TemioeMKOCTt BemecTBa KycKa 



cp - Cpe^HHH OTHOCHTeJIBHaa AH3JieiapHHecKaH 

npOHHLjaeMocTB BemecTBa KycKa; 
tgS 

5 cp - cpe^Hee 3HaneHHe TaHreHca AH3JieiapHHecKHX noTept 

BemecTBa KycKa; 

CpeflHHH njioTHOCTB BemecTBa KycKa onpeaejraeTCH no 
BbipaaceHHio: 
M 

(36) [" J 

10 r#e: 

- Macca KycKa ( 

- oG'beM KycKa ( m 3 ) 
B cbok) onepeflB,; 

M = m r +m [ K b\ 

15 r«e: 

W r - Macca nojie3Horo KOMnoHCHTa b KycKe ( rce); 
m - Macca nycTOH nopoAbi b Kycxe ( kb). 
06i>eM KycKa 6y,aeT 

K =V r +V [>*]; 

20 rae: 

v r - o6i>eM nojie3Horo KOMnoHCHTa b KycKe (m 3 ); 
v - o6i>eM nycTOH nopoaw b KycKe (m 3 ). 
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06i>eMbi nojie3Horo KOMnoHeHTa h nycroH nopoflbi b Kycne 
mo>kho Bwpa3HTb nepe3 hx Maccbi h iuiothocth, Toraa: 

v - OIl. _ m 

Pr l " P 

C yneTOM Bbiiue CKa3aHHoro, cpeflmiJi roioTHocTb KycKa 6yfleT 
5 onpeflexwTbCH no BbipaaceHHio: 

PrP — + 1 

V w 

P_ = If2 

(37) P— + P' t 1 

Cpe^Haa TennoeMKocTb BemecTBa KycKa onpcaejmeTCJi H3 
Bbipa»ceHHfl: 
c cp M = c r m r +cm 

10 OTicy,zja: 

cm. + cm 



c„ = 

(38) 

3HeprHH CBH 3JieKTpoMarHHTHoro nojw, 3aTpaneHHaH Ha 
HarpeB eflHHHUbi o6-beMa BemecTBa KOHTponHpyeMoro KycKa b 
eflHHHijy BpeMeHH, onpeflejraeTCJi BbipaaceHHeM: 

15 P C p = 7TfE 2 m e 0 £ cp tgS cp 

(39) [5m] 

3Hepriw CBH 3JieiopoMarHHTHoro nojra, 3aTpaneHHafl Ha 

HaipeB Bcero o6-beMa nojie3Horo KOMnoHeHTa KOHTponHpyeMoro 

KycKa b eAHHHuy BpeMeHH, onpeaejraeTCfl BBipaaceHHeM: 

p r = ^l^e r gS r v r = 7rfE 2 m s 0 £ r tgd r — TBm] 

Pr J 
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3Hepnw CBH aneicipoMarHHTHoro nana, 3aTpaneHHaH Ha 
HarpeB Bcero o6*beMa nycTOH nopoflw KOHTpojiHpyeMoro KycKa b 
eAHHHqy BpeMeHH, onpeAejineTCH Bbipa^ceHHeM: 

P 0 = nfEls^etgSv = 7tJE 2 m s 0 stgS — [Bm] 

P 

5 3Hepriw CBH 3JieicrpoMarHHTHoro nojra, 3aTpaneHHaa Ha 

HarpeB Bcero o6i>eMa BemecTBa KOHTpojiHpyeMoro KycKa b e^HHHity 
BpeMeHH, onpeflejweTCH BwpaaceHHeM: 



£ r tgS r — ! -+ £tgS — 

I Pr P) 



[Bm] 



Torjia, 3Hepriw CBH 3JieiapoMarHHTHoro nona, 3aTpaneHHaa 
10 Ha HarpeB eflHHHuw o6i»eMy BemecTBa KOHTpojiHpyeMoro Kycxa b 
e^HHHuy BpeMeHH, 6yfleT onpeaejraeTca BwpaaceHHeM: 

£ r tgS r -^+ Stgd — 

F — 2 Pr P 

P <p "^T+V~ ° [Bm]; 

Pr P 

hjih: 

e r tgS r ^p + etgSp r 



P CP = *F 2 m £o ^ 

(40) ~^~ P + Pr [Bm] 

15 CpaBHHBaa Bwpa5KeHHH (39) h (40), mojkho npniiTH k BMBoay, 

hto: 

£ r tgS r ^-p + £tgSp r 



StzS^ = — 
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BwpaaceHHe (41) npeflCTaBjiaeT co6oh 4 )aKTO P noTepb 
BemecTBa KOHTponHpyeMoro KycKa, BMpaaceHHoro nepe3 <|>aKTopbi 

noTepb none3Horo KOMnoHeirra h nycTOH nopoflbi 

stgS 

h cooTHouieHHH Mace nojie3Horo KOMnoHeHTa h nycTofi nopoAbi — 

m 

5 B KOHTpOJIHpyeMOM KycKe. 

rioACTaBjMH b (J)opMyjiy (35) BbipaaceHiw (37), (38) h ((41), h 
BBinojiiMH cooTBeTCTByiomHe npeo6pa30BaHH5i, nony^HM 
Bwpa^ceHHe ajih cpe^Hero noBbimeHHfl TeMnepaTypbi 
KOHTpojiHpyeMoro KycKa: 

e r tgS r ^p + etgSp r 
AT C = x/E 2 m e 0 t H m 



10 



c r — - + c 



(42) PrP 

\ m J 

H3Mepjw cpeflmoK) TeMnepaTypy KOHTponHpyeMoro KycKa, 
npe^BapHTejibHO HarpeToro b CBH 3JieKTpoMarHHTHOM none, H3 

m r 

BBipa»eHHH (42) mokho onpeaejiHTb cooTHOiueHHe - Maccbi 
nojie3Horo KOMnoHeirra k Macce nycTOH nopoflti b 3tom KycKe. 

15 npH BBIXOfle H3 30HBI o6jiyH6HHH 3JieKTpOMarHHTHbIM nOJieM 

KycoK nona^aeT b 30Hy fleficTBira TepMorpa<J>HHecKOH chctcmI, r^e 
onpeAeJWKyr cpeamoio TeMnepaTypy HarpeToro KycKa nyTeM 
^HKcauHH KapTHHBi ero TenjioBoro H3Jiy Hernia. 

BsixoflHbie cHraajibi TepMorpa^HHecKOH ycTaHOBKH nepe3 

20 BXOflHOH HHTep4>enC nOCTynaiOT B BblHHCJIHTeJIbHOe yCTpOHCTBO. 

ripH KOHTpojie TeMnepaTypbi c noMombio TepMorpa<J>HHecKOH 
ycTaHOBKH, <|)HKCnpOBaHHafl KapTHHa TenjioBoro H3JiyHeHiM 
HarpeToro KOHTpojinpyeMoro KycKa npeacTaBJiaeT KapTy TenjioBbix 
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ToneK. Kaacflaa TOHKa <|>HKCHpoBaHHOH KapTHHbi TenjioBoro 
H3JiyHeHHH cooTBeTCTByeT AOCTaTOHHO ManoMy (3JieMeHTapHOMy) 
ynacTKy KOHTpojiHpyeMoro KycKa. IIoaTOMy, TeMnepaTypy Ha 
3JieMeHTapHOM ynacTKe kohtpojw KycKa mo>kho CHHTaTb 

5 OAHHaKOBOH. 

Tor^a, cpe^HHH npeBbimeHne TeMnepaTypa Bcero KycKa mohcct 
6wtl onpeaejieHa no BbipaaceHHio: 



Ar c f,AT,-AS, 

£ AS,. - 



1 = 1 

r«e: 

AS. 

10 1 - njiomaflfc 3JieMeHTapHoro ynacTKa, cooTBeTCTByiomaa 

TOHKe ^HKCHpoBaHHOH KapTHHbi TeiuiOBoro H3JiyHemw HarpeToro 
KOHTpojiHpyeMoro KycKa; 

- npeBMineHHe TeMnepaTypa tohkh <J)HKCHpoBaHHOH 
KapTHHbi TenjioBoro H3JiyneHHH HarpeToro KOHTpojiHpyeMoro KycKa; 

15 N _ hhcjio ToneK 4>HKCHpoBaHHoft KapTHHbi TenjioBoro 

H3JiyneHiM HarpeToro KOHTpojiHpyeMoro KycKa. 

Hjih, ecjiH AS i cooTBeTCTByioT o#HHaKOBbiM no pa3Mepy 

3JieMeHTapHbiM ynacTKaM KOHTpojiHpyeMoro KycKa, to cpeflHjra 
TeMnepaTypa Bcero KycKa MoaceT 6biTb onpe^ejieHa no Bbipa»eHHK>: 



(43) 



PeuiHB BwpaaceHHe (42) othochtcjibho -— , nojiynaeM: 
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m r = 7tfE 2 J H e 0 etgSp r - AT c p r pc 

(44) m T c p r pc r - 7rfE 2 m t H s 0 £ r tg5 r p 

CoaepacaHHe (MaccoBaa aojia) nojie3Horo KOMnoHeHTa b 
KOHTpojiHpyeMOM KycKe onpeAejiaeTCH BBipa>KeHHeM: 
m r 

Q = — - — 

(45) — + 1 

5 noflCTaBJWfl b Bbipa^ceHHe (45) BbipaaceHHe (44)h bmiiojihhb 

Heo6xoAHMbie npeo6pa30Bamui, nojiyHHM <J>opMyjiy onpe^ejieHHa 
MaccoBoii acwih none3Horo KOMnoHeHTa b KycKe: 

p r Ae 



(46) Q = 



p r Ae - pAe r 
me: 

10 Ae = 7lfE*£ 0 £tgSt H - AT c pc - BcnoMoraTejibHbifi napaMeTp 

nycTofi nopoflbi; 

Ae r = 7rfE 2 € 0 £ r tgS r t H — AT c p r c r - BcnoMoraTejibHbiH 

napaMeTp nojie3Horo KOMnoHeHTa; 

Ha npaKTHKe, hcxoaa H3 KOHKpeTHbix cbohctb nojie3Horo 
15 KOMnoHeHTa h nycTofi nopoflbi h hx cooTHOuieHHH, napaMeTpoB 

KOHTpOJIHpyeMOrO nOTOKa, HyBCTBHTeJIbHOCTH H 6bICTpOfleHCTBHfl 

npHMeMeMbix ycrpoHCTB KOHTponH TeMnepaTypw, BbiGnpaa 
nacTOTy h Hanpa>KeHHOCTb CBH 3JieKTpOMarHHTHoro nojra, Bpeivw 
o6jiyHeHiM, TaKTHKy kohtpojm (o,zjho TonenHbra, flByx TOHeHHbifi h 

20 MHOrOTOHeHHblH KOHTpOJIb) MOECHO flOCTHHb Tpe6yeMOH TOHHOCTH 

KycKOBOH cenapai^H cbipba b noTOKe. 
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ripH BbinojmeHHH ycjiOBHa 

Q^Qnop 

c Bbiflep^cKOH BpeMeHH, Heo6xoflHMOH fljiH noflaHH KycKa b 30Hy 

fleHCTBHfl, BBIHHCJIHTCJILHOe yCTpOHCTBO Hepe3 BblXOflHOH HHTep^eHC 

5 BKjiioHaeT HcnojiHHTenbHMx opraHOB cenapauHOHHoro ycTpoficTBa, 

KOTOpbie H3MeH>nOT TpaeKTOpHK) flBHHCeHIM KycKa C nOJie3HWM 

KOMnoHeHTOM, neM h o6ecnenHBaeTCH pa3AeJieHHe Ha fiotokh KycKOB 
coaepHcanpix h He coAep^camroc nojie3HbiH KOMnoHeHT. 



npMMep 1 peajiM3auMM cnoco6a. 
10 KycoK coflepacHT flBa ocHOBHbix KOMnoHeHTa - MaraeTHT h 

KBapuHT, noflBepraeTCH bo3A6hctbhio CBH 3JieKTpoMarHHTHoro 
nojM b TeneHHH 1 ceicyHA. <I>H3HHecKHe napaMeipbi o6jiyHaeMoro 
KycKa h CBH nojra npHBeaeHbi b Ta6jiHiia 5 



Ta6jiHixa 5 



IJapaMempbi 




BeWGCTBO 


M3MepeHMH 


MameTUT 


KBapqwT 


OTHOCHTeJIbHM #H3JieKTpHHeCKafl 

npoHHuaeMOCTb 




68 


0,1 


TaHreHC AH3JieKTpHHecKHx noTepb 




0,4 


0, 009 


FIjIOTHOCTb 


Kr/ (m 3 ) 


4700 


3720 


TenjioeMKOCTb 


flae/ (°K • kt) 


600 


920 


K03<|><t>HUHeHT TenJIOOTAaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpeBa 


°K 


283,5173 


273,0003 


HanajibHan TeMnepaTypa 


°K 


273 


3jieKTpHHeCK2W HanpHMCeHHOCTb 

CBH nojw 


B/m 


4000 


HacTOTa CBH nojw 


ru 


2450000000 


BpeMH HarpeBa 


c 


1 


Pa3Mep 3epHa 


M 


0,000075 



15 

IIoporoBoe coaepHtaHHe nojie3Horo KOMnoHeHTa npHHHMaeM 

CL,-33%. 
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C noMombio TepMorpa^HHecKOH chctcmli onpeaejraioT 

cpeflHioio TeMneparypa KycKa. IlycTb cpeflHJUi TeMnepaTypa 

KOHTpojiHpyeMoro KycKa Qyaer Tc =275,9 °K, a cjieflOBaTenbHO, 
npeBbimeHHe TeMnepaTypbi HarpeBa 6y#eT: 

5 A7 C =Tc-Th = 275,9 - 273 = 2,9 °K; 

Th - HanajibHaa TeMnepaTypa KOHTpojiHpyeMoro KycKa (cm. 
Ta6jiHua 5). 

Ilo ^opMyjie (46) onpeAejraeM MaccoByio aojiio coAepacaHHH 
10 nojie3Horo KOMnoHeHTa b Kycne: 

Q = £d« 

p r Ae - pAe r » 

= 7tfE 2 m s Q £tgSt H - AT c pe = 

= 7T • 2,45 10 9 • 4000 2 ■ 8,85419 • 10 -12 • 0,1 • 0,009 • 1 - 2,9 • 3720 ■ 920 = 
15 =-9923978,643 

- BcnoMoraTejifcHMH napaMeTp nycTOH nopo/jw; 

Ae r = 7tfE 2 m s Q e r tgd r t H - t±I c p r c r = 

= n ■ 2,45 • 10 9 • 4000 2 • 8,85419 • 10 - ' 2 • 0,1 • 0,009 • 1 - 2,9 • 3720 • 920 = 

=21480799,89 

20 - BcnoMoraTejiBHMH napaMeTp nojie3Horo KOMnoHeHTa; 

O = 4700 • (-9923978,64 3) - 100% = 36 g6% 

4700 • (-9923978,64 3) - 3720 • (21480799,8 9) 

IlpoBepaeM ycjiOBHe: Q > Q nop 

HcxoflH H3 nojryneHHwx 3HaneHHH, bh^hm, hto ycnoBHe 
BBinojiHaeTca: 
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36,86% > 33% 

a KOHTpojinpyeMBiH KycoK cjieayeT othccth k 
TexHOJioranecKOMy noTOKy KycKOB c nojie3Hi>iM KOMnoHeHTOM. 



npwMep 2 peaJiM3auMM cnocoSa. 
5 KycoK coAep^CHT flBa ochobhbix KOMnoHeHTa — reMaTHT h 

KBapijHT, noflBepraeTCfl B03#eHCTBHK> CBH 3JieiopoMarHHTHoro 
noun b TeneHHH 2 ceicyHfl. OH3HHecKHe napaMerpbi o6jiyHaeMoro 
Kycxa h CBH nojia npHsefleHW b Ta6ji*ma 6 



Ta6jiHiia 6 



IJapajuempbi 


EflMHMUfcJ 
M3MepeHMfl 




reiaaTHT 


KBapuMT 


OTHOCHTejibHaa flH3JieicipHHecKaa 
npoHHuaeMOCTb 




48 


6,8 


TaHreHC AHMeiapHiecKHX noTepb 




0,2 


0, 009 


ILjlOTHOCTb 


Kr/ (m 3 ) 


5100 


2660 


TenjioeMKOcn. 


Ji?R/ (°K-Kr) 


630 


850 


K03<t><J)HU.HeHT TeiUIOOTflaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpeBa 


°K 


279, 5159 


273, 0590 


^H3JieKTpHHeCKa« nOCTOHHHafl 


<&/m 


8, 8541878E-12 


HanajibHaa TeMnepaTypa 


°K 


273 


3jieKTpHHecKafl HanpaMceHHOCTb 
CBH nojw 


B/m 


4000 


HacTOTa CBH norm 


ru 


2450000000 


BpeM» HarpeBa 


c 


2 


Pa3Mep 3epHa 


M 


0, 000075 



10 

IToporoBoe coflepacaHHe nojie3Horo KOMnoHeHTa npHHHMaeM 
(2^=42%. 

C noMomtK) TepMorpa^HHecKOH chctcmbi onpeflejinioT 
cpeflHioio TeMnepaTypa Kycica. FlycTt cpeaHjra TeMnepaTypa 

15 KoHTpojiHpyeMoro Kycxa 6yaeT ^ c =275,2 oK, a cneflOBaTejibHO, 
npeBbiuieHHe TeMnepaTypBi HarpeBa 6yaeT: 
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AT C =Tc-Th = 275,2 - 273 = 2,2 °k ; 

Th - HananbHaa TeMnepaTypa KOHTppjiHpyeMoro Kycica (cm. 
Ta6jiHua 6). 

5 Ilo 4>opMyjie (46) onpe^enaeM MaccoByio j\omo coflepacaHiui 

nojie3Horo KOMnoHeHTa b KycKe: 

p^Ae 

p r Ae - pAe r > 

rae: 

Ae = 7rfE 2 m s Q stgSt H - AT c pc = 

10 = n • 2,45 • 10 9 • 4000 2 • 8,8541 878 • lO -12 • 6,8 • 0,009 • 2 - 2,2 • 2660 • 850 = 

= -4840735,4 

- BcnoMorarejifcHMH napaMerp nycTOH nopo^ti; 

Ae r = nfE 2 m s 0 e r tgd r t H -tsT c p r c r = 

= n • 2,45 • 10 9 • 4000 2 • 8,8541 878 • 10"' 2 • 48 • 0,2 • 2 - 2,2 • 5100 • 630 = 
15 =13867023,45 

- BcnoMoraTejibHbiH napaMeTp nojie3Horo KOMnoHeHTa; 

Q = 5100.(-4840735,4).10Qo/o = 

5 100 • (-4840735,4 ) - 2660 • (13867023,4 5) 

Q>Q 

ripoBCpseM ycjioBHei op 

Mcxo,zih H3 nojiyneHHLix 3HaneHHH, bh^hm, hto ycjioBHe 
20 BbinojiHaerca: 

40,09% < 42% 

a KOHTponHpyeMBiH KycoK cjieayeT othccth k 
TexHOJiorHHecKOMy noTOKy KycKOB c nojie3HbiM KOMnoHeHTOM. 
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3aaBji5ieMi>iH cnocoG mokct 6bm> HcnojiwoBaH b 
TexHOjioranecKHX npoijeccax KycKOBOH cenapauHH cbipbH npH 
o6orameHHH pya nepHbix h ljbcthmx MeTajuiOB, ropHO- 
XHMHHecKoro cbipbH h TexHoreHHbix otxoaob c onpeAejieHHtiM 

5 ipaHyjIOMeTpHHeCKHM COCTaBOM KyCKOB. 

BHyTpeHHHH COCTaB KyCKOB CbipbH MOXCeT 6bITb 6HHapHbIM 
(C0CT0»mefi H3 flByX $33) HJIH KBa3H6HHapHbIM H npeflCTaBJMTb 

co6oh reTeporeHHyio MaTpHHHyio cHCTeMy hjih reTeporeHHOH 

CHCTeMy THna CTaTHCTHHeCKafl CMeCb, C H30TpOIIHOH 

10 (KBa3HH30TponHOH) MaKpocTpyKTypofi. 

3aHBJMeMbifi cnoco6 MoaceT Hcnojib30BaTbca Ha HanajibHbix 
3Tanax b TexHOJionrax o6orameHHH (npeABapHTejibHoe 
o6orameHHe) h no^roTOBKH KycKOBoro CbipbH k flajibHefimeMy 
nepeaejiy, HanpHMep, fljra npeflBapHTeubHOH KycKOBOH cenapaijHH 

15 flo6HToro CbipbH b ycjiOBHH nofl3eMHoro cnocoSa pa3pa6oTKH 
nojie3Hbix HCKonaeMbix HenocpeACTseHHO Ha Meere flo6biHH (b 
3a6oe), flJiH npejiBapHTejibHOH KycKOBOH cenapaijHH hcxoahoix) 
CbipbH npH nepepaGoTKe TexHoreHHbix otxoaob, a TaioKe Ha 
KOHeHHbix CTaflHax o6orameHH« b Tex TexHOJionrax, rae KOHenHbiM 

20 npcyjyKTOM o6oram;eHHH hbjihctch KycKOBbifi MaTepHaji c 
3£maHHbiMH 4 )H3HKO " XHMHTiecKHMH cBOHCTBaMH, (HanpHMep, 

flOMeHHblH KyCOK, MapTeHOBCKHH KyCOK H T.fl.). 

HeTBepTbiii cnoco6 MO^ceT 6biTb peajiH30BaH Ha npHMepe 
25 o6orameHHH hcxoahoid MeTajuioccyjepHcamero cbipba, pyzj nepHbix 
hjih UBerabix MeTajuiOB. 3aHBjieHHbift crioco6 o6ecnenHBaeT 
cenapauHio ncxoflHoro cbipbfl Ha flBa noTOKa: oahh noTOK c 
coflep^caHHeM nojie3Horo KOMnoHeHTa Bbime 3aAaHHoro 3HaneHHH, a 
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Apyrofi noTOK c coAepacaHHeM nojie3Horo KOMnoHeHTa HHace 
3aaaHHoro 3HaneHPW. CenapauHH MO^ceT noABepraTbca HcxoAHoe 
cbipte nojiyneHHoe KaK HenocpeacTBeHHO nocne o6pyuieHH>i ropHoii 
Maccw b uHKJie ropHbix pa6oT npH Ao6bine nojie3Horo HCKonaeMoro, 

5 Tax h cwpbe b BHfle ropHofi Maccw noABepnneHca 
AonoJiHHTejibHOMy Apo6neHHK) ao 3aaaHHbix pa3MepoB cpeAHero 
Kycxa, Tax h cwpbe TexHoreHHoro npoHcxoacAeHHfl. 

HcxoflHbifi noTOK cbipbH H3 A03Hpyiomero norpy30HHoro 
ycrpOHCTBa nociynaeT Ha KOHBefiep. BbiHHCJiHTejibHoe ycTpoficTBO 

10 nepe3 BbixoAHofl HHTep^efic <j)opMHpyeT CHraaji ynpaBJieHira 
ycTpoficTBOM A03HposaHHOH noAaHH Kycxa Ha JieHTy h cnrHaji 
ynpaBJieHHH chctcmoh ynpaBJiemra anexTponpHBOAa KOHBeiiepa. 
KoHBefiep noaaeT xycox b 30Hy HarpeBa ycTaHOBKH CBH, xoTopaa 
o6ecnenHBaeT no KOMaHAe BbiHHCJiHTejibHoro ycTpoftcTBa 3a;jaHHoe 

15 BpeNM HarpeBa h Heo6xoAHMyio MomHOCTb 3JiexTpoMarHHTHoro 
H3JiyneHHH. 

Kycox cbipbA o6jiyHaeTC« 3JieKTpoMarHHTHbiM nojieM nacTOTOH 
f , cooTBexcTByiomeH ycjiOBHK) no <|>opMyjie (8), c 
HanpH»ceHHOCTbK) E m B TeneHHe BpeMCHH t H 9 onpeAenaeMOMy no 

20 BbipanceHHio (11)- HacTOTa f 9 HanpflHceHHOCTb E m CBH 
3JiexTpOMaraHTHoro noua h BpeMH bo3a©hctbhh CBH 

3JiexTpOMarHHTHoro nojw t H MoryT BbiGnpaTbcn h H3 Apyrnx 

TeXHHHeCKHX HJIH TeXHOJIOrHHeCKHX yCJIOBHH. 

3a BpeMH HarpeBa nojre3HbiH KOMnoHeHT Harpee-rca ao 
25 TeMnepaTypbi ^ o , onpeAejineMOH no BbipaaceHHio (12), a nycTofl 
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KOMnoHeHT flo TeMnepaTypw T Q > onpeaejweMOH no BbipaMcemno 

(13) . 

riocjie npeKpameHHH aeficTBHfl aneiopoMarHHTHoro nojw 
npouecc Tenjioo6MeHa Meacfly nojie3HbiM KOMnoHeHTOM h nycroH 
5 nopoflofi onHCBiBaeTCH chctcmoh aH<j><|>epeHijHajibHbix ypaBHeHHH 

(14) c HanajibHbiMH ycjioBHaMH U Q H T Q : 

PeuieHHe chctcmm AH<J)<i>epeHUHajibHbix ypaBHeHHH fljw 
HarpeBa icycica coraacHO (16) HMeeT bha: 

T(i) = A <1 + A x -e M 

10 Hcnojib3y» pa3Jio>KeHHe 3KcnoHeHijHajibHOH <J)yHKijHH b 

CTeneHHOH p*m h orpaHHHHBiiiHCb HJieHaMH n -ro nopazjica 
(HanpHMep, TpeTbero nopaflica), npeacTaBHM peineHHe chctcmw b 
BHfle: 

no =a 0+ a, +A xPx t + ^-e + 4^^ 3 

(47) 2 ° ,HJIH 

15 7X0 = ^i +X 2 t + X 3 t 2 +X 4 t 3 

(48) 

rae: 

^0 > A\ , /?i f - nOCTOHHHEie K034»^HUHeHTW OnpefleJMIOTCH 

cornacHO BbipaaceHHH (17), (18) h (21). Hjih, nepecTaBjura Maccy 

Hepe3 COOTBeTCTByiOmHH o6l.eM H IIJIOTHOCTb KOMnOHeHT, IIOJiyHHM! 

20 = T 0 — A { 

(49) 
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(51) 



kv 



\ 



+ 



{cp(V-v) c r p r ) 



TaK KaK, b ypaBHeHHe (48) bxo^ht neTwpe cocTaBJMiomHX, 
KOTopwe Heo6xo,aHMO HaiiTH, cocTaanaercH CHCTenia H3 neTMpex 
ypaBHeHHH (52) ,d;jm neTwpex HecoBna^aiomHX momchtob BpeMemi 

T(t x ) = X x + X 2 -t x + X 3 -t x 2 + X 4 -tf 
T(t 2 ) = X x + X 2 -t 2 + X 3 -tl + X, -t\ 



(52) 



T(t 3 ) = X x + X 2 -t 3 + X 3 -t\ + X 4 ./ 3 3 
T(t A ) = X x + X 2 -t 4 + X 3 -t\ + X 4 -tl 



T {t x ), T {t 2 ), T (t 3 ), T (t 4 ) - cpeAHjra TeMnepaTypa Kycica, 

onpeaejieHHaa b momchtbi BpeMeHH ^1 * ^2 ' ^3 > ^4 , 

PeniHB CHCTCMy ypaBHeHHft(52) OTHOCHTejibHO X l9 X 2 ,X 3 ,X A9 n 

2X 3 _ 

yHHTblBM HTO OTHOUieHHe v ~ P\ , K UpH H3BCCTHOM BBIpaXCeHHH 

AJih KopHH xapaKTepHCTHMecKoro ypaBHeHiw, onpeflejraeM 
K03$(^HUHeHT o6teMHoro 3anonH6HHH nojie3Horo KOMnoHeHTa juix 
KOHTpojinpyeivioro KycKa: 

cp{X l ac r p r + 3X 2 k r ) 



(53) 

h npoBepaiOT ycjioBHe 



cp(X 3 ac r p r + 3X 2 k r )-3X 2 c r p r k 



Kv > Kv. 



(54) 
rae: 



nop 
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Kv don - noporoBoe 3HaneHHe K03(])(f>imHeHTa oG'beMHoro 

3anoJiHeHMH none3Horo KOMnoHeHTa. 

B 3aBHCHMOCTH ot nojiyneHHoro pe3yjiBTaTa, KycoK noaaeTca b 

30Hy fleficTBHH ycTpoficTBa, KOTopoe no KOMaH^e BtiHHCJiHTejibHoro 
5 KOMiuieKca ocymecTBJi^eT cenapaumo hcxoahoh) cbipba b 

3aBHCHMOCTH ot KOJiHHecTBeHHbix noKa3aTejieii coaepacaHHH 

none3Horo KOMnoHeHTa. 

Tpa4>HK 3aBHCHM0CTH K03(|><i>HUHeHTa o6i>eMHoro 3anOJlHeHHK 

nojie3Horo KOMnoHCHTa ot MaccoBOH aojih nojie3Horo KOMnoHeHTa b 
10 KOHTpojiHpyeMOM KycKe npe^CTaBJieH Ha d>Hr 6, KpHBaa 59. TonKa 

60, cooTBeTCTByeT noporoBOMy 3HaneHHK) K03<i><J)HmieHTa 

o6i>eMHoro 3anojiHCHH5i none3Horo KOMnoHeHTa, a TOHKa 61 , 

cooTBeTCTByeT TeicymeMy 3HaneHHK) K03$4> H U HeHTa o6i>eMHoro 

3anojiHeHHH nojie3Horo KOMnoHeHTa. 

15 npwMep 1 peajiM3auMH cnoco6a. 

KycoK coaep^cHT ABa ochobhbix KOMnoHeHTa - MaraeTHT n 
KBapijHT, noflBepraeTCH B03AeiiCTBHio CBH 3Ji6KTpoMarHHTHoro 
nojifl b TeneHMH 1 ceicyHA. <E>H3HHecKHe napaMeTpm o6jiynaeMoro 
KycKa n CBH nojia npHBefleHbi b Ta6jiHua 7 
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Ta6jiHija 7 



IJapaMempbi 


M3MepeHPiA 




MarHPTMT 
ivicii nc i w\ i 


Koani imt 


OTHOCHTeJlKHM 

vinwnivjiunun 

hh 3JieicTDHHecKa5i 
npoHHixaeMocTb 




68 


0,1 


TaHreHC .ztfraneicrpHHecKHX 
noTeot 

x iv *- w* i_y j_j 


- 


0,4 


0, 009 


ITjiothocti* 


Kr/ (m 3 ) 


4700 


3720 


TenjioeMKocTfc 

X VJUlVVlulVvV X 0 


Hac/ (°K*Kr) 


600 


920 


Ko3(J)4>HUHeHT TeilJIOOTAaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpeBa 


°K 


283, 5173 


273, 0003 


Bee KycKa 


Kr 


1 


HanajibHaa TeMnepaTypa 


°K 


273 


3jieKTpHHecKaH 
Hanpn^ceHHOCTb CB 1 ! nojM 


B/m 


4000 


MacTOTa CBH iiojih 


ru 


2450000000 


BpeMX HarpeBa 


c 


1 


Pa3Mep 3epHa 


M 


0, 000075 



10 



JJjvi noporoBoro coflepacaHHeM nojie3Horo KOMnoHeHTa, 
paBHoro Q nop = 33%, onpeaejweM: 

Bee nojie3Horo KOMnoHeHTa - m r - M ■ Q mp = 1 • 0,33 = 0,33*2 

Bee nycTOH nopoflw - m = M • (1 - Q nop ) = 1 • (1 - 0,33) = 0,67*2 

^ mk r cT 0 +m r kc r U 0 
mk r c + m r kc. 



0,67 • 10 • 920 • 273,0003 + 0,33 • 10 • 600 • 283,5173 
0,67 10- 920 + 0,33 10 -600 



= 275 ,557224 °K 



A ^ m r kc r (T 0 -U n ) _ 
lnop mk,c + m,kc. 



0,33 • 10 • 600 • (273,0003 - 283,5173) 



0,67 10 -920 + 0,33 -10 -600 
6 | m.k 



= -2,556937°* 



nop 



a- 



0,000075-4700 



ap r \ mc 

' 0,33 10 10 
^ 0,67- 920 + 600 



= -0,374814- 
c 
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B HeKOTopwx neTbipex onpeaeJieHHbix MOMeHTax BpeMeHH 
'if'2»' 3 »'4 nocjie npeKpameHHH B03fleHCTBHa CBH H3Jiy hchhh , c 
noMomtio TepMorpa^HHecKofi chctcmbi onpeaejmeM cpeflHHe 
3HaneHHH T(t g ) TeMnepaTypw KOHTpojiMpyeMoro KycKa, KOTopwe b 
5 aaHHOM npHMepe cocTaBHJiH: 

MOMCHTLI BpeMeHH KOHTpOJIH - f , = lc ; t 2 = 2c ; t 3 = 3c ; 

/ 4 =4c; 

cpeAHHe 3HaneHiM TeMnepaTypw - r(f j ) = 273,98° K ; 
7(/ 2 ) = 274,64°^ ; 7X* 3 ) = 275,09°^ ; r(r 4 ) = 275,39°*: ; 
10 ,ZIjm Tex ace momchtob BpeMeHH *;,/ 2 »'3»'4 BBinncjineM 

3HaneHH« TeMnepaTyp KycKa c noporoBMM coaepacaHHeM nojie3Horo 
KOMnoHeHTa: 

= 275,5572239- 2,55693713- e- 0 ' 374814181 = 273,80°^ 
is r TO /fj = ^ + ^ PW,2 = 

= 275,5572239- 2,55693713 -e^ 3748141&2 = 274,35°/^ 

= 275,5572239 - 2,55693713 • <r 0 ' 374814183 = 274,72°^ 

20 = 275,5572239 - 2,55693713 • e -°> 374814, » 4 = 274,99°^ no 

nojiyHeHHWM 3HaneHHHM r (/,) cocraBjiaeM CHCTeMy ypaBHeHHH: 
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T nop = X \nop + X 2nop ' *\ + X 3 nop ' l \ + X 4 nop ' f \ 

T nop (*2> = X \nop + X Inop '* 2 + X 3 nop ' 1 2 + X A nop ' f l 

T nop = X \nop + X Inop * *3 + X 3 nop ' 1 3 + X 4 nop ' *l 

T nop (*4> = X \nop + X Inop '*4 + X 3 nop ' *4 + X 4 nop ' *l 

peiiiHB KOTopyio, onpeaejraeM 3HaneHiw X 2nop h X 3nop 
** mp = 0,90545 ; X 3mv = -0,13955 

h no BMpaaceHHio (53) onpeaejiJieM noporoBoe 3HaneHHe 
5 KoscJxjmuHeHTa o6i>eMHoro 3anojiHeHHH nojie3Horo KOMnoHeirra: 

Kv cp( X 3no P ac r p r +3X 2m)p k r ) 

nop cp(X 3nop ac,p r + 3X 2nop k r ) - 3X 2mp c r p r k ^ 

®Ko P = cp( x 3nop ac r p r + 3X 2nop k r ) = 

= 920 ■ 3720 • ((-0,13955) • 7,5 • 10" s • 600 • 4700 + 3 • 0,90545 • 10) = 

= -8049246,77 

io ®2 nop = 3X 2nop c r p r k = 

= 3 • 0,90545 • 600 • 4700 • 10 = 76601070,9 
®K op -8049246,77 



Kv nm = ^ = ' = 0,095088 

~1 -02 

nop nop 



" 0P ©l noD -®2„ OD -8049246,77- 76601070,9 



JJflsi H3MepeHHHX 3HaneHHH T(t,) cocTaBJiaeM CHCTeMy y paBHeHHii : 

T(t x ) = X x + X 2 t x + X 3 -t x 2 + X 4 -t x 3 
T(t 2 ) = X x + X 2 -t 2 + X 3 • t\ + X 4 - 1\ 



T(t 3 ) = X x + X 2 -* 3 + X 3 -tl + X 4 t 3 3 
[T(t 4 ) = X x + X 2 -t 4 + X 3 -t\ + X 4 -t\ 

15 peuiHB KOTopyio, onpe^ejiaeM 3HaneHHA X 2 h X 3 

X 2 = 1,11727 ; X 3 = -0,17949 

h no BbipaaceHHio (53) onpeaejweM 3HaneHHe K03<J>(l>HimeHTa 
o6i»eMHoro 3anojmeHHJi nojie3Horo KOMnoHeHTa KOHTpojinpyeMoro 
KycKa: 
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KV= C P( X * aC r Pr + 3X l k r ) 

cp(X ia c rPr +3X 2 k r )-3X 2 c,p r k 

01 = cp(X 3 ac r p r + 3X 2 k r ) = 

= 920 • 3720 • ((-0, 1 7949) • 7,5 • 10' 5 • 600 • 4700 + 3 • 1 , 1 1727 • 1 0) = 

= -15212483,49 

5 02 = 3X 2 c r p r k = 

= 3-1,1 17272561 13,855072 - 600 - 4700- 10 = 1 172139091,2 

tfv=-®L-= -15212483,* = 0,138631 

©1-02 -15212483,4>-94521258,fl 

IlpoBepHeM ycjioBHe: K v > Kv nop 

Hcxoah H3 nojiyneHHBix 3HaneHHH, bhahm, hto ycnoBHe 
10 BbinojiHfleTCH: 

0,138631 > 0,095088, 

a KOHTpojiHpyeMwfi KycoK cjieayeT othccth k 
TexHOJioraHecKOMy noTOKy xycKOB c nojie3HMM KOMnoHeHTOM. 

npMMep 2 peajiM3auMM cnoco6a. 
15 KycoK coflepacHT ppa ochobhmx KOMnoHeHTa — reMaraT h 

KBapi^HT, noflBepraeTCH B03fleHCTBnio CBH 3JieiapoMarHHTHoro 
nojM b TeneHHe 2 ceicyHfl. OH3HHecKHe napaMeTpti o6jiyHaeMoro 
KycKa h CBH nana npHBeAeHw b Ta6nima 8 
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Ta6jiHua 8 



TlapaMempbi 


ElIMHMLlbl 
M3MepeHMfl 


Bei^ecTBo 


X V — ■ VJ. <_J. X Jfl X 


KB3D11MT 


Otho c htc nf»H aw 

v_y x nvvii i vjioncui 

nooHHiiaeMOCTb 




48 


6,8 


TaHreHC AHaneierpHHecKHx 
noTeni> 

llv 1VUU 


- 


0,2 


0, 009 


ITjIOTHO CTb 


Kr/ (m 3 ) 


5100 


2660 


Ten noeM koctk 

X VlUlVVlTlIWVlD 


IIhc/ (°K* Kr) 


630 


850 


Ko3(f>(|)HUHeHT TeruiooT^aHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpeBa 


°K 


279, 5159 


273,0590 


Bee KycKa 


Kr 


1 


Hanaji&HaH TeMnepaTypa 


°K 


273 


3jieKTpHHecKaa 
HanpaaceHHocTb CBH nojia 


B/m 


4000 


HacTOTa CBH nojia 


ru 


2450000000 


BpeMH HarpeBa 


c 


2 


Pa3Mep 3epHa 


M 


0, 000075 



10 



JJjw nopbroBoro coaepJKaHHeM nojie3Horo KOMnoHeHTa, 
paBHoro Q mp =42%, onpeaejraeM: 

Bee nojie3Horo KOMnoHeHTa — m r =M- Q nop = 1 • 0,42 = 0,42^2 

Bee nycToft nopoflM - m=M-(\- Q nop ) = 1 • (1 - 0,58) = 0,58re 

mk„cT 0 + m.kc.Un 



A ° nop = ■ 



mkc + mkc. 



0,58 • 10 • 850 • 273,059 + 0,42 • 1 0 • 630 • 279,5 1 59 
0,58 10 -850 + 0,42 10 -630 

= m,kc r (T 0 -U 0 ) ^ 
>mp mk.c + m.kc. 



= 275,314165°/: 



= 0,42 • 1 0 • 630 • (273,059 - 279,5 1 59) = _ 2 2SSl36 o K 
0,58 10-850 + 0,42 10-630 



ap r \mc c r ) 



0,000075-5100 



r 0,42-10 + J0,^ 24i 
^0,58-850 630 J c 
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B HeKOTopbix neTbipex onpeaeneHHbix MOMeHTax BpeMeHH 
t x ,t 1 ,t J ,t A nocjie npexpameHHa B03,aeHCTBHfl CBH H3JiyHeHHH, c 
noMOim>K> TepMorpa^HHecKOH chctcmm onpe^ejiaeM cpeAHHe 
3HaneHiw T(t,) TeMneparypbi KOHTpoJinpyeMoro KycKa, KOToptie b 
5 flaHHOM npHMepe cocTaBHJiH: 

MOM6HTBI BpeMeHH KOHTpOJLH - f, = lc ; t 2 =2c; t^=2)C\ 

t 4 =4c; 

cpe^HHe 3HaneHHA TeMnepaTypw - T(t l ) = 273,67 °K ; 
T(t 2 ) = 274,10 o AT ; T(t 3 ) = 274,40°^ ; T(t 4 ) = 274,60°*" ; 

10 JJflSL TeX HCe MOMeHTOB BpeMeHH t i ,t 2 ,t 3 ,t 4 BMHHCJUieM 

3HaneHHfl TeMnepaTyp KycKa c noporoBWM coaepjicaHHeM nojie3Horo 

KOMnoHeHTa: 

T nop (t i ) = Ao nop + A lnop e pi ^ = 

= 275,3141651- 2,255136074^-°' 38262408W = 273,78°* 
15 T mp (t 2 ) = Ao tt0p +A lnop e p, ">* = 

= 275,3141651-2,255136074-e^ 38262408 * 2 = 274,27°* 

T m , p (t 3 ) = Ao nop + A inop e pl ">'> = 

= 275,3141651-2,255136074-e^ 38262408 * 3 = 274,60°* 

T ttop (0 = Ao nop +A lnop e p ^ u = 

20 = 275,3141651-2,255136074 e-°' 38262408! ' 4 = 274,83°* 

Ilo nojiyneHHbiM 3HaneHHJiM r nop (f,.) cocTaBJiaeM CHCTeMy y paBHeHHH '. 
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T 

nop 


(',) = 


X 


1 nop 


+ X 2„op 


•'i 


+ X 1 nop 


<, 2 


+ X 4nop 


■t! 


T 

nop 


ih) = 


X 


1 nop 


+ X 2nop 




+ X Inop 


•' 2 2 


+ x 4nop 


■t\ 


T 

nop 


e 3 ) = 


X 


1 nop 


+ X Inop 




+ ^3 

j wop 


•«? 


+ X 4 nop 


■il 


T 

nop 


e 4 ) = 


X 


1 no/? 


+ x 0 

2 nop 


'*4 


+ X 3nop 


•<, 2 


+ * 4 nop 


■>l 



peuiHB KOTopyio, onpeflejiaeM 3HaHemui X lmp h X 3nop 
X 2 = 0,812867 • X, = -0,127169 

2 nop 9 > 3 nop 9 

h no Bbipa«eHHio (53) onpefleJiaeM noporoBoe 3HaneHHe 
K03^^ H y HeHTa o6i>eMHoro 3anojiHeHHH nojie3Horo KOMnoHeHTa: 

CP( X 3no p aCrPr +^ X 2nop k r) 



Kv„ nn = 

nop 



cp(X inop ac r p r + 3X 2nop k r )-3X 2nop c r p r k 



®Ko P = cp(X inop ac r p r + 3X 2nop k r ) = 

= 850 • 2660 • ((-0, 1 27 1 69) • 7,5 • 1 0 -5 • 630 • 5 1 00 + 3 • 0,8 1 2867 • 1 0) = 

= -14150810,03 

10 ©2^ = 3X 2nop c r p r k = 

= 3 • 0,812867 • 630 ■ 5100 • 10 = 78352249,63 

«u -' 415081 °-° = 0,152977 

&l «op- &2 no P -14150810,0 - 78352249,6 

JJflfl H3MepeHHbIX 3HBH6HMH T(t s ) COCTaBJIHeM CHCTeMy ypHBHeHHHt 

T{t x )= X, + X 2 -t x + ^ 3 ./, 2 + X 4 -* 3 

r(* 2 ) = x x + x 2 -t 2 + x 3 -t 2 2 + * 4 -/ 2 3 

T(t 3 ) = X, + X 2 t 3 + X 3 -tl + X 4 tl 
[T(t,)= X, + X 2 -t 4 + X,-tl + X^t\ 

15 peuiHB KOTopyio, onpe^ejineM 3HaneHHH X 2 h 
X 2 = 0,693136 ; ^ 3 = -0,104161 

h no Btipa>KeHHio (53) onpeAejraeM 3HaneHHe K03<|><J>HUHeHTa 
o6i>eMHoro 3anojmeHHH nojie3Horo KOMnoHeHTa KOHTponHpyeMoro 
KycKa: 
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K V = C P( X 3 aC rP r+3 X 2 k r) 



cp(X 3 ac r p r + 3X 2 k r )- 3X 2 c r p r k 

@l = cp(X,ac rPr +3X 2 k r ) = 

= 850 • 2660 • ((-0, 1 041 61) • 7,5 • 1 0' 5 • 630 • 5 1 00 + 3 • 0,693 136 10) = 

= -9736303,468 

5 02 = 3X 2 c r p r k = 

= 3 • 0,693136 • 630 • 5100 • 10 = 6681 1414,71 

- 9736303 ' 468 = 0,127!93 

©1-02 - 9736303,468 - 6681 1414,7 1 

ripoBepneM ycjioBHe: > Kv nop 

Hcxoah H3 nojiyneHHbix 3HaHeHHH, bhahm, hto ycjioBHe He 
10 BbinojiHHeTCH: 

0,127193 < 0,152977, 

a KOHTpojiHpyeMLift KycoK cjieayeT othccth k 
TexHOJiorHHecKOMy noTOKy KycKOB c nycTOH nopoaoH. 

3aHBJiHeMBifi cnoco6 mokct 6mtl Hcnojib30BaH b 
15 TexHOJiorHnecKHX npoueccax KycKOBott cenapaijHH cbipbfl npn 
o6orameHHH pya nepHbix h ijBeTHbix MeTajuiOB, ropHo- 
XHMHHecKoro cbipbH h TexHoreHHbix otxoaob c onpeAeneHHbiM 
rpaHyjioMeTpHHecKHM cocraBOM KycKOB. 

BHyTpeHHHH COCTaB KyCKOB Cbipbfl MOHCeT 6bITb 6HHapHbIM 
20 (cOCTOflmefi H3 flByX (|>a3) HJ1H KBa3H6HHapHbIM H npeflCTaBJIHTb 

co6oh reTeporeHHyio MaTpHHHyio CHCTCMy hjih reTeporeHHOH 
CHCTeMy rana CTaTHCTHHecKaa CMecb, c H30TponHOH 

(KBa3HH30TponHOH) HJIH aHH30TpOIlHOH MaKpOCTpy KTypOH . 

3aflBJiaeMbiH cnoco6 MoaceT Hcnojib30BaTbCH Ha HanajibHbix 
25 3Tanax b TexHOJiorerax o6orameHHH (npe^BapHTejibHoe 
o6orameHHe) h no/iroTOBKH KycKOBoro cbipb* k aajibHennieMy 
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nepeaeny, HanpHMep, ajih npeABapHTejibHofi KycKOBOH cenapaimH 
floGHToro cbipBH b ycjiOBHH noA3eMHoro cnoco6a pa3pa6oTKH 
nojie3Hwx HCKonaeMbix HenocpeACTBeHHO Ha MecTe ao6mhh (b 
3a6oe), ana npeflBapHTejibHOH KycKOBOH cenapaimH hcxoahoto 
5 cwpbH npH nepepa6oTKe TexHoreHHbix otxoaob, a TaioKe Ha 
KOHeHHbix CTaflHflx o6orameHiM b Tex TexHOJionrax, r^e kohchhmm 
npo^yKTOM o6orameHHH hbjihctch KycKOBbifi MaTepnaji c 
3aAaHHbiMH 4 ,H3HKO " XHMHHecKHMH CBoficTBaMH, (HanpHMep, 

AOMeHHblH KyCOK, MapTeHOBCKHH KyCOK H T.A-). 

10 

TlHTbiH cnoco6 MO^ceT 6biTb peajiH30BaH Ha npHMepe 
o6orameHHa hcxoahoto MeTajuiocoAepacamero cbipba, pyA nepHbix 
hjih UBerabix MeTajuiOB. 3aaBjieHHbiH cnoco6 oGecneHHBaeT 
cenapauHio hcxoahoto cbipbH Ha ABa noTOKa: oahh noTOK c 

15 coAep^caHHeM nojie3Horo KOMnoHeHTa Bbiuie 3aAaHHoro 3HaneHH£, a 
Apyrofi noTOK c coAepacaHHeM noJie3Horo KOMnoHeHTa HHace 
3aAaHHoro 3HaneHira. CenapaijHH MOTKer noABepraTbca HcxoAHoe 
cbipbe nojiyneHHoe KaK HenocpeACTBeHHO nocjie o6pyuieHHH ropHOH 
Maccw b iiHKJie ropHbix pa6oT npH Ao6bine no;ie3Horo HCKonaeMoro, 

20 TaK h cbipbe b BHAe ropHofi Maccw noABeprmefica 
AononHHTenbHOMy Apo6jieHHK> ao 3aAaHHbix pa3MepoB cpeAHero 
KycKa, TaK h cbipbe TexHoreHHoro npoHCxoacAeHHa. 

HcxoAHbiii noTOK cbipbfl H3 A03Hpyiomero norpy30HHoro 
ycTpoficTBa nocxynaeT Ha KOHBefiep. BbiHHCjiHTejibHoe ycipoftcTBO 

25 nepe3 bwxoahoh HHTep^eiic h cHCTeMy ynpaBJierora 4>opMHpyeT 
cnraaji ynpaBJieHH^ ycipoHCTBOM A03HpoBaHHOH noAann Kycxa Ha 
KOHBeftep h cHraaji ynpaBJierora Ha CHCTeMy ynpaBJieHHH 
ajieKTponpHBOAa KOHBenepa. KoHBefiep noAaeT KycoK b 30Hy 
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HarpeBa ycTaHOBKH CBH, KOTopan o6ecneHHBaeT no KOMaH^e 

BblHHCJIHTejIbHOrO yCTpOHCTBa Heo6xOAHMyiO MOmHOCTb 
3JieKTpOMarHHTHOrO H3JiyHeHHH- 

KycoK cbipbH, cocTonmHH H3 none3Horo KOMnoHeHTa h nycToft 



riocjie npeKpameHHH achctbhh CBH 3JieKTpoMarHHTHoro nojia 
npoijecc Tenjioo6MeHa Meamy none3HbiM KOMnoHeHTOM h nycTOH 
nopo^OH onHCbiBaeTca chctcmoh AH(J)(^epeHi;HajibHbix ypaBHeHHH 



PeiueHHeM CHCTeMbi AH(|>(i>epeHi;HajibHbix ypaBHeHHH (14) 

HBJIKIOTCfl BbIpa>KeHHH (15) h (16): 

BbiHHTaa H3 Bbipa>KeHHH (15) Bbipa>KeHHe (16) cooTBeTCTBeHHO 
jieBbie h npaBbie nacra h noACTaBjina 3HaneHHH K03<j)4>HijHeHTa 



(Bbipa)KeHHe (21), nojiynHM 3aBHCHMOCTb bo BpeMeHH ( cm. Our 5, 
KpHBan 58) npeBbiuieHHe TeMnepaTypbi nojie3Horo KOMnoHeHTa HaA 
TeMnepaTypofi nycTOH nopoAbi KOHTponnpyeMoro KycKa nocjie 
npeKpameHHH bo3A6hctbhh CBH 3JieKTpoMarHHTHoro nona, KOTopaa 
20 6y^eT onpeAejmTbca BbipaaceHHeivi: 






15 A x (Bbipa^ceHHe (18) h icopHa xapaKTepHCTHHecicoro ypaBHeHHH P\ 
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PeiiiHB ypaBHeHHe (55) OTHOCHTejitHO 



m 



nonyHHM 



m r 

Bbipa^ceHHe #jw onpeflejieHH* 3HaneHHH ~ b jik)6oh momcht 



BpeMeHH nocne npeicpameHHfl bosachctbhh 
3jieiapoMarHHTHoro nona Ha KOHTpojiHpyeMbiH Kycox: 

6 



m 



cc r In 



^ U - T ^ 



r 



Ar(o 



(56) 



Ilocjie perHcipaijHH TepMorpa^HHecKofi ycTaHOBKofi 
(TeiuiOBH3opoM) TeruioBoro H3o6paxceHHfl KOHTpojiHpyeMoro KycKa 

b MOMeHT BpeMeHH t K t no KOTOpOMy onpeflejweTca MaKCHMajibHaa 

H MHHHMajIBHaH ^min TeMnepaTypw 
10 KOHTpojiHpyeMoro KycKa. 

B MOMeHT BpeMeHH Ik » 3HaneHHe b KOHTpojinpyeMOM 



KycKe moxcho onpeAejiHTb no BbipaaceHHio: 



m 



cc r In 



r U - T ^ 



m 



r 



V 



J 



ap r 



ck r t K 



(57) 



a Pr 



c r kt K 



rae: 

15 AT(t K ) = T tmx (t K )-T min (t K ) 

(58) 
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IlpH H3BecTHOM cooTHOiueHHH , MaccoBaa flojia ncwie3Horo 
KOMnoHeHTa b Kycne onpe^ejweTCJi BbipaHceHHeiu: 

m _ 



e = 



m_ 



m 



(59) 



m 



^+1 



noflCTaBJiaa b BbipaaceHHe (59) 3HaHemie BtipaaceHHH (57) h 
(58), nojiynHM Bwpa^ceHHe ajih onpeflejieHHH coflepjicamwi 
nojie3Horo KOMnoHeirra b KOHTpojiHpyeMOM KycKe: 

6k, ct 



cc r In 



f U - T ^ 



0 = 



ap, 



r 



(60) 



cc_ In 



U 0 -T 0 



6(kc r - * r c)f g 



Ilocjie onpeflejieHHa MaccoBoii aojih none3Horo KOMnoHeHTa, 
npoBepaeM ycjiOBHe: 

B 33bhchmocth ot nojiyHeHHoro pe3yjibTaTa, KycoK noaaeTCH b 

30Hy ACHCTBHH yCTpOHCTBa, KOTOpoe nO KOMaH^e BblHHCJIHTeJIbHOPO 

KOMiuieKca ocymecTBJmeT cenapaqmo hcxoahopo cwptn b 
3aBHCHMOCTH ot KOJTHHecTBeHHbix noica3aTejieH COflep^CaHHH 
15 none3Horo KOMnoHeHTa. 



npHMep 1 peajiM3auHM cnoco6a. 

KycoK coaep»CHT r&q. ochobhbtx KOMnoHeHTa - MaraeTHT h 
KBapmrr, noflBepraeTCH bo3^chctbhio CBH ajiempoMarHHTHoro 
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nojw b TeneHHH 1 ceicyHjoi. G>H3HHecKHe napaMeipbi o6jiynaeMoro 
KycKa h CBH nojw npHBe^eHbi b Ta6jiHua 9 

Ta6jiHua 9 





EflMHMUbl 


BemecTBO 


M3MepeHMfl 


MameTiiT 


KeapunT 


QrHocHTejibHaa jurejieicrpHHecKaji 
npoHHuaeMocxb 




68 


0,1 


TaHreHC jnrajieicrpHHecKHX noTepb 




0,4 


0, 009 


IljIOTHOCTb 


Kr/ (m 3 ) 


4700 


3720 


TeiuioeMKOCTb 


JXna/ (°K- Kr) 


600 


920 


K03(})(pHUHeHT TCnJIOOTflaiH 


Bt/ (°K-m 2 ) 


10 


10 


TeivinepaTypa HarpeBa 


°K 


283,5173 


273,0003 


HanajibHaa TeMnepaTypa 


°K H 


273 


3neicrpHHecKaH HanpmeeHHOCTb 
CBH nojw 


B/m 


4000 


HacroTa CBH nojw 


ru 


2450000000 


BpeMH HarpeBa 


c 


1 


Pa3Mep 3epHa 


M 


0, 000075 



5 lloporoBoe coflepaeaHHe nojie3Horo KOMnoHeHTa npHHHMaeM 

llo HCTeneHHio HeKOToporo H3BecTHoro npOMeacyTica BpeMeira, 
HanpHMep t k =2 ceicyHflbi, c noMomwo TepMorpa<j)HHecKOH chctcmm 
peracTpHpyioT TenjioBoe H3o6paHceroie KOHTpojinpyeMoro KycKa, no 

10 KOTOpOMy OnpefleJIOTOT pa3HOCTb MaKCHMaJIbHOH H MHHHMaJIbHOH 

TeMnepaTyp AT(t k ) . 

FlycTB pa3HOCTb MaKCHMajibHOH h MHHHMajibHOH TeMnepaTyp 
AT(t k ) =4,8 °K 

llo <J>opMyjie (60) onpeaejiJieM MaccoByio flonio coAepacaHiw 
15 nojie3Horo KOMnoHeHTa b KycKe: 

6 -k m c • / r 



cc r In 



Q = 



ap, 



ccJ U °- T ° 



6 (k c r - k r c) t K 
ap r 
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10 



600.9204 283 ' 5173 - 273 ' 0003 1-J 
I 4,8 ) 0 ,< 



6-10-920-2 



,000075-4700 



600 920 ln [ 283 > 5173 - 273 >°0 03 j , 6 (10-600-10-920)-2 



■100% = 36,97% 



V 4,8 ) 0,000075-4700 

TlpoBepaeM ycjiOBHe: Q > Q„ op 

HcxoflH H3 nojiyneHHbix 3HaneHHH, bhahm, hto ycjiOBHe 
BbinojiHfleTCx: 

36,97% > 33% 

a KOHTpojiHpyeMtiH KycoK cjie^yer othccth k 
TexHOJioniHecKOMy noToxy icycxoB c nojie3HMM KOMnoHeHTOM. 

npMMep 2 peajiM3auMM cnocofia. 

Kycox coflepacHT flBa ochobhbix KOMnoHeHTa - reMarnT h 
KBapuHT, no^Bepraercfl B03fleHCTBHK> CBH aiieKTpoMarHHTHoro 
nojra b TeneHHH 2 cexyHfl. OH3HHecKHe napaMeTpw o6jiyHaeMoro 
xycxa h CBH nojM npHBcaeHW b Ta6jiHiia 10 

Ta6jiHiia 10 



fJapaMemptd 


EflMHMUbl 
M3MepeHMfl 


Benrecrao 


reMaTMT 


KBapuMT 


OTHOCHTejitHaa /majieierpHHecKafl 
npoHHuaeMOCTB 




48 


6,8 


TaHreHC AH3JieiapHHecKHx noTept 




0,2 


0, 009 


rDlOTHOCTb 


Kr/ (m 3 ) 


5100 


2660 


TeiuioeMKocTb 


fl*/ (°K ■ Kr) 


630 


850 


Ko3(i)$HUHeHT TenjiooTOaHH 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpeBa 


°K 


279,5159 


273, 0590 


flHSJieiapHHecKaH nocTOHHHaa 


O/m 


8, 8541878E-12 


HanajibHan TeMnepaTypa 


°K 


273 


3jieicrpHHecKaH HanpaaceHHOCTb 
CBH nojM 


B/m 


4000 


HacTOTa CBH nojia 


Tlx 


2450000000 


BpeMH HarpeBa 


c 


2 


Pa3Mep 3epHa 


M 


0, 000075 
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IIoporoBoe coaepacaHHe none3Horo KOMnoHeHTa npHHHMaeM 

0,-42%. 

Ilo HCTeneHHK) HeKOToporo H3BecTHoro npoMeacyTica bpcmchh, 
HanpHMep t k =2 ceicyHflbi, c noMombio TepMorpa<j)HHecKOH chctcmbi 
5 peracTpHpyioT TenjiOBoe H3o6pa>KeHHe KOHTpojiHpyeMoro KycKa, no 

KOTOpOMy Onpe^eJMIOT pa3HOCTb MaKCHMaJIbHOH H MHHHMaJIbHOH 

TeMnepaTyp AT(t k ) . 

IlycTb pa3HOCTB MaKCHMajiBHofi h MHHHMajibHOH TeMnepaTyp 
AT(t k ) =3,1 °K 

10 Ilo <j>opMyjie (60) onpeflejweM MaccoByio aojuo coaepacaHHH 

nojie3Horo KOMnoHeHTa b Kycne: 



cc r In 

Q = 



Up -T 0 



^ 



6 ft r c t t 
a - p r 



^ | 6 (k c,-k r c) t K 



a - Pr 



630-850-lnf 279 > 5159 - 273 ' 059 l- 61 °- 85 °- 
3,1 J 0,000075-51 



2_ 
5100 



630. 85 0..n( 279 - 5159 3 ; 273 - 059 ] 



6(10»630-10 850)-2 
+ 0,000075-5100 



100% = 38,98% 



Q>Q 

ITpoBepneM ycjiOBHe: nop 
15 Hcxoaa H3 nojiyneHHbix 3HaneHHH, bh^hm, hto ycjioBHe 

BbinojiHHeToi: 

38,98% < 42% 

a KOHTpojiHpyeMbiH KycoK cne^yeT oraecTH k 
TexHOJioranecKOMy noTOKy KycKOB c nojie3HbiM KOMnoHeHTOM. 
20 3a*!BjraeMbiH cnoco6 MoaceT 6biTb Hcnojib30BaH b 

TexHOJiorHHecKHX npoueccax KycKOBOH cenapaijHH Cbipba npn 
o6orameHHH pya nepHbix h uBerabix MeTajuiOB, ropHo- 



WO 2005/1 18148 PCT/UA2004/000036 

81 

XHMHHeCKOrO Cbipbfl H TeXHOreHHblX otxoaob c onpeAeJieHHbiM 
rpaHyJIOMCTpHHeCKHM COCTaBOM KyCKOB. 

BHyTpeHHHM COCTaB KyCKOB CbipbH MOHCeT 6bITb 6HHapHSIM 
(COCTOHmeH H3 AByX <|>a3) HUH KBa3H6HHapHbIM H npe^CTaBJlHTB 

5 co6ofi reTeporeHHoii cHCTeMy rana cTaracTHHecKafl CMecb, c 
aHH30TponHOH MaKpocTpyioypOH. 

3a5iBJi5ieMi>iH cnoco6 Mo^ceT Hcnojib30BaTbc>i Ha HanajibHbix 
3Tanax b TexHOJioraax o6orameHHH (npeABapHTejibHoe 
o6orameHHe) m no^roTOBKH KycKOBoro cbipb* k AaJibHefiuieMy 

10 nepe^ejiy, HanpHMep, fljw npeABapHTejibHOH KycKOBoft cenapaiiHH 
Ao6htoi\) cbiptH b ycjioBHH noA3eMHoro cnoco6a pa3pa6oTKH 
noiie3Hbix HCKonaeMbix Henocpe^CTBeHHO Ha MecTe ao6mhh (b 
3a6oe), ajiji npej^BapHTejibHOH KycKOBoft cenapauHH hcxoahoto 
cbipbH npH nepepaGoTKe TexHoreHHbix otxoaob, a Taioice Ha 

15 KOHeHHbix CTaAHflx o6orameHira b Tex TexHOJioraax, rAe KOHeHHbiM 
npoAyKTOM o6orameHHH hbjihctch KycKOBbiS MaTepnaji c 

3aAaHHbIMH ^)H3HKO-XHMHHeCKHMH CBOHCTBaMH, (HanpHMep, 
AOMeHHblH KyCOK, MapTeHOBCKHH KyCOK H T.A-)- 

20 IlepBOe yCTpOHCTBO COA6p)KHT yCTpOHCTBO A03HpOBaHHOH 

noAaHH KycKOB hcxoahoto cbipbH 1, cocTonmee (cm. Oht 1. h Oht 2.) 
H3: npneMHoro 6yHKepa 2, nHTaTejra 3 c 3JieKTponpHBOAOM 4 h 
CHCTeMofl ynpaBJieHHH 3JieioponpHBOAOM nHTaTejia 5, h BajiKOBoro 
pacKJiaAHHKa 6; KOHBenepa 9 c 3jieKTponpHBOAOM 7 h CHCTeMofl 
25 ynpaBJieHHH 3JieiaponpHBOAOM KOHBefiepa 8; ycTaHOBKy CBH 
H3nyneHHM 10 c chctcmoh ynpaBJieHH* 11 h KaMepoft CBH 
HarpeBa 26; TepMorpa(j)HHecKyK> CHCTeMy 12 c TepMOAaTHHicaMH 13; 
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BXOAHOH HHTep<j>eiiC 14, BblHHCJIHTeJIbHOe yCTpOMCTBO 15, BblXOAHOH 

HHTep4>eHC 16; (J)opMHpoBaTejib HMnyjibcoB ynpaBJieHMH 17 
3JieKTponHeBMOKJianaHOM 18, 6jiok BpeMeHHOH 3aaep>KKH 19, 
ycTpoficTBO cpaBHCHH^ 20; cbctoboh y3KOHanpaBJieHHbi8 H3JiynaTejib 
5 21, 4>OTonpHeMHHK 22; a^thmk nonoaceHHa 23; pa3flejiHTejibHoe 
ycTpOHCTBO c npHeMHHKaMH nycTOH nopoflbi 24 h KOHijeHTpaTa 25. 

IlpH 3TOM BblXOfl TepMOipa(^HHeCKOH CHCTeMbI 12 COeflHHeH c 

nepBHM BxoflOM BXOAHoro HHTep^eftca 14, Bbixoa KOTOporo 
coejiHHeH nepe3 BbiHHCJiHTejibHoe ycrpOHCTBO 15 c bxoaom 

10 BbixoAHoro HHTep4>eHca 16; nepBbifi bmxoa Bbixojtfioro HHTep<j)efica 
16 coeAHHeH c nepBbiM bxoaom ycTpoficTBa cpaBHeHHH 20, BTopofi 
BXOfl KOTOpOrO COeAHHeH C BblXOAOM 4>OTonpHeMHHKa 22 CBeTOBoro 
H3jiynaTejM 21, a bwxoa nepe3 6jiok BpeMeHHOH 3aflepacKH 19 h 
^opMHpoBaTejib HMnyjibcoB 17 coeflimeH c bxoaom 

15 3JieKTporraeBMOKJianaHa 18; BTopofi Bbixoa BbixoflHoro HHTep^eftca 
1 6 coeAHHeH c CHCTeMofi y npaBJieHiw 3JieicrponpHBO,aoM nHxaTejm 5 

yCTpOHCTBa fl03HpOBaHHOH IIOflaHH KyCKOB HCXOflHOrO CbipbH, TpeTHH 

Bbixofl BbixoflHoro HHTep^efica 16 coeAHHeH nepe3 CHCTeMy 
ynpaBJieHHH 11 c bxo^om ycTaHOBKH CBH H3Jiy Hernia 10 

20 noacoeAHHeHHOH k KaMepe CBH HarpeBa; HeTBepTbifi bmxoa 
BbixoAHoro MHTep^eiica 16, coeAHHeH c chctcmoh ynpaBJieHira 
3JieKTponpHBOAOM KOHBefiepa 8 3JieKTponpHBOfla 7 KOHBefiepa 9, Ha 
Bany KOToporo ycTaHOBjieH aaTHHK nojioaceHHfl 23, coeflHHeHHbifi co 
BTopbiM bxoaom Bxo^Horo HHTep4>eHca 14. 

25 KycKH HcxoflHoro Cbipba, cocroaiime H3 none3Horo KOMnoHeHTa 

h nycTOH nopoflbi, b KaMepe CBH HarpeBa oGjiynaeTca 

3JieKTpoMarHHTHbiM nojieM nacTOTOH f , onpeaejiaeMOH no <J)opMyjie 
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E t 
(8), HanpjDKeHHOCTbio m b TeneHHe BpeMCHH H . 3a BpeMfl HarpeBa 

nojie3HWH KOMnoHeHT HarpeeTCH jyo TeMnepaTypbi ^ ° , 
onpeflejiaeMoS no BbipaaceHHio (12), a nycTaa nopoaa 
T 

TeMnepaTypbi ° . onpeAejweMaa no BbipaaceHHio (13). 

5 Flocjie npexpameHMH B03fleficTBHJi 3JieKTpOMarHHTHoro CBH 

nojifl npoijecc Tenjioo6MeHa Me^y nojie3HbiM KOMnoHeHTOM h 
nycTofi nopoflOH 6yaeT HanpaBJieH Ha BbipaBHHBaHHe TeMnepaTyp 
Me>KAy nojie3HMM KOMnoHeHTOM h nycTOH nopo^OH. XapaKTep 3Toro 
npoijecca h ero napaMeTpbi 6y#yT onpe^ejiHTbCH CBOHCTBaMH 

10 nojie3Horo KOMrioHeHTa h nycTOH nopoflbi h cooTHOineHHeM hx 
MaccoBbix floneH. 

H3Mep^H C nOMOmbK) TepMOflaTHHKOB n TepMorpa(J)HMecKOH 
cncTeMbi napaMeTpbi Tenjioo6MeHHoro npouecca, onpeflenaeM 
MaccoByio aojtk) nojie3Horo KOMnoHeirra b KOHTponnpyeMOM KycKe h 

15 cpaBHHBaeM c noporoBbiM 3HaneHHeM. 

no pe3yjibTaTy cpaBHeHHH <$>opMHpyeTca cooTBeTCTByiomee 
coprapyiomee B03,neHCTBHe Ha KOHTpojrapyeMbift KycoK. 



npMMep 1 ' peajiM3auMM ycTponcTBa. 
ElepBoe ycTpOHCTBO, KaK BapnaHT peajiroauHH, cxeMa KOTOporo 
20 npeACTaBJieHa Ha Onr 1, pa6oTaeT cjieayiomHM o6pa30M. 

BbiHHCJiHTejibHoe ycTpoftcTBO 15 nepe3 BbixoflHofi HHTep4>eiic 
16 h CHCTeMy ynpaBJieHHH 3JieKTponpHBO£OM KOHBenepa 8 3anycicaeT 
3JieKTponpHBO^ 7 KOHBeftepa 9. TTpn Aocrra>KeHHH 3a,aaHHOH 

CKOpOCTH KOHBefiepHOM JieHTbl, KOTOpafl BblHHCJIHeTCH Ha OCHOBaHHH 
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AaHHBix, nocTynaiomHX nepe3 bxoahoh HHTep^efic 14 ot flaTHHKa 
nonoHceHiw KOHBenepa 23, BbiHHCJiHTejibHoe ycTpoficTBO 15 nepe3 
blixoahoh HHTepc^eiic 16 h cHCTCMy ynpaBJiemra npHBOAOM 
nHTaTejifl 5 3anycKaeT 3JieKTponpHBOA 4 nHTaTejib 3, c noMombio 

5 KOTOporo KycKH cwpbH 1 c npneMHoro 6yHKepa 2 noaaioTCfl Ha 
BajiKOBbiii pacioiaflHHK 6. IlepeMemaHCb no BanKOBOMy pacmiaAHHKy, 
KycKH cbipbfl pacnpeAejMiOTCH no noBepxHOcra BajiKOBoro 
pacKJiaflHHKa b oahh cjioh, o6ecneHHBaa TeM caMbiM oflHocjiofiHyio 
3arpy3icy KOHBefiepa 9, OflHOBpeMeHHO, BbinncjiHTejibHoe ycrpoHCTBo 

10 15 nepe3 BbixoflHofi HHTep<J>eHC 16 h cncTeMy ynpaBJieHHH 
ycTaHOBKofl CBH 11 3anycKaeT ycTaHOBKy CBH H3JiyneHHH 10 h 
3a,aaeT HeoSxoflHMyio MomHOCTb CBH o6jiyneHiw. 

CBH 3HeprHfl H3 ycTaHOBKH CBH H3JiyneHHH 10 nocTynaeT b 
KaMepy CBH HarpeBa 26, KOTOpan ycTaHOBJieHa Ha KOHBeiiepe 9 

15 TaKHM o6pa30M, hto KycKH cbipb^, nepeMemaacb KOHBeftepoM 9, 
nonaaaiOT b KaMepy CBH HarpeBa 26 h noABepraioTai B03fleHCTBrao 
CBH 3JieKTpoMarHHTHoro nojra. HaxoAHCb b KaMepe CBH HarpeBa 
26, KycKH cbipb* HarpeBaiOTCH flo TeMnepaTypw, 3HaneHHe KOTopoii 
oSycJiaBJiHBaeTCH CBOHCTBaMH MaTepnajia KycKOB h BpeMeHeM 

20 B03fleHCTBH5I CBH 3JieKTpOMarHHTHOrO nOJM. BpeMH B03fleHCTBH* 

CBH 3JieKTpoMarHHTHoro nojm Ha KycKH cbipbfl b aaHHOM 
ycTpoficTBe mo>kho onpe^ejiHTb H3 BbipaaceHiw: 



At 



H 




r^e: 



25 



fct - BpeMH B03fleHCTBHa CBH 3JieiopoMarHHTHoro nojia Ha 



KOHTpoJiHpyeMbie KycKH ( ceKyndbi)\ 
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/ - AJlHHa 30HBI B03fleHCTBRH CBH 3JieKTpOMarHHTHOrO nOJM 
H 

Ha KOHTpojiHpyeMLie KycKH no Beicropy ckopocth kohbchcphoh 
jieHTM ( m); 

V — CKopocTb KOHBefiepHOH JieHTbi ( m/c\ 

5 Hepe3 HeKOTopoe He HyjieBoe BpeMJi t K nocjie npeicpameHHfl 

B03fleHCTBHa CBH 3JieicipoMarHHTHoro nojin Ha icycoic cwptn, oh 
nona^aeT b 30Hy kohtpojia TepMOfla-nrnKOB 13, r^e c noMomwo 
TepMorpa4)HHecKOH chctcmm 12 ocymecTBjraeTCH (J)HKcauH5i 
TenjioBofi KapraHBi KOHTpojinpyeMoro Kycica. Bbixoahoh CHraaji 

10 TepMorpa4>HHecKOH ycTaHOBKH 12 nepe3 bxo^hoh HHTep4)efic 14 
nocTynaeT b BbiHHCJiHTentHoe ycTpoflcTBO 15, KOTopoe onpeaejiaeT 
MaccoByio flonio nojie3Horo KOMnoHCHTa b KOHTpojrapyeMOM KycKe b 

COOTBeTCTBHH C 4>OpMyJIOH (60). 

6 • k r • c -t r 



u o 1 o 



cc r In 

Q = 77T „ \ 



V 



a • p, 



cc r In 



Uo -T 0 
{ AT( tjt ) 



+ 6-(k-c r -k r c) t K 



) 



a ■ p, 



Q^Qn 



15 h npoBep«OT ycjiOBHe: ^ — *£nop 

BpeivM kohtpojih t K b flaHHOM ycrpoHCTBe moecho onpeaejiHTB 
H3 BBipaxeeHHJi: 

t K =f- (e) 
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/„ - paCCTOJIHHe OT KOHI^a 30HW B03fleHCTBHH CBH 

3JieKTpOMarHHTHoro nojia ao 30hm (J>HKcauHH KapTHHbi TenjioBoro 
H3JiyneHH5i TepMorpac|>HHecKOH ycTaHOBKOH ( m). 

IlpH npeBbiiueHHH MaccoBOH flOJiH nojie3Horo KOMnoHCHTa b 
5 KOHTpojiapyeMOM KycKe HeKOTOporo 3aAaHHoro noporoBoro 
3HaneHiw, nocjie AOCTHHceHHH KycKOM tohkh na^eHiM c KOHBefiepa 9, 
KOHTpojiHpyeMofi c noMomtio flaTHHKa nojioxceHPW 23, 

BWHHCJIHTeJlbHOe yCTpOHCTBO 15 C BbmepHCKOH BpeMeHH HeMHoro 

MeHbiueH, neM BpeMfl nafleHHH Kycxa ot tohkh naAemra c KOHBeiiepa 
10 ao tohkh nepeceneHHfl c tohkhm JiynoM ot CBCTOBoro H3JiynaTejM 21, 
nepe3 BbixoflHOH HHTep4>eHC 16 Bbi^aeT pa3peniaiomHH CHraaji Ha 
ycTpoficTBO cpaBH6HHs 20. IlpH nepeceneHHH KycKOM tohkoto Jiyna 
ot CBeTOBoro H3JiynaTejw 21, Ha Bbixo^e 4 )OTOn P HeMHHKa 22 
^opMHpyeTCH CHrHaji, KOTopbiH noaaeTCH Ha BTopofi bxoa 
15 ycTpoHCTBa cpaBHeHHJi 20. IlpH coBna#eHHH cHrHanoB Ha o6ohx 
Bxoaax cpaBHHBaiomero ycTpoficTBa 20, Ha ero Bbixo^e 

^OpMHpyeTCH CHTHaJI, KOTOpblH C BbIflep>KKOH BpeMeHH, 

onpeflejineMOH BpeivieHeM npojieTa KycKa ot CBeTOBoro H3JiynaTejra 
21 flo och 3JieKTponHeBMOKJianaHa 18 h 3aAaBaeMOH 6jiokom 
20 BpeMeHHOH 3aaepHCKH 19, nepe3 4>opMHpOBaTejib HMnyjibcoB 
ynpaBjieHHH 17, OTKpbiBaeT 3JieierponHeBMOKjianaH 18. IlpH 
oTKpbiTHH 3JieTponHeBMOKJianaHa Ha Bbixoae conjia <J>opMHpyeTCH 

B03flyUIHaH CTpyH, IlOA B03AeHCTBHeM KOTOpOH H3MeHHeTCH 

TpaeKTopna ABH^ceHM KycKa TaK, hto oh nona^aeT b npneMHHK 
25 KOHueHTpaTa 25. 

Ecjih MaccoBaa aojih none3Horo KOMnoHeHTa b 
KOHTpojiHpyeMOM KycKe He npeBbiuiaeT 3aAaHHoro noporoBoro 
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3HaneHHH, to BbiHHCJiHTejibHoe ycTpoHCTBO 15 He BwaaeT 
p2t3pemaiomHH CHraan Ha ycTpoftcTBO cpaBHeHHH 20 h npn 
nepeceneHHH KycKOM TOHKoro Jiyna ot cBCTOBoro H3JiyHaTejia 2 1 , Ha 
ero Bbixoae CHrHaji He B03HHKaeT, b pe3yjibTaTe nero 
5 3JieKTponHeBMOKJianaH He OTKpbiBaeTca, h KycoK He H3MeHJieT 
TpaeKTOpHio ABHHceHHH, hto o6ecne*MBaeT nona^aHHe ero b 
npneMHHK nycTOH nopoAbi 24. 



npmviep 2 peajiM3auMM ycTpowcTBa. 

IlepBoe ycTpoHCTBO, KaK BapnaHT peajiH3ai*HH, cxeMa KOToporo 

10 npeACTaBJieHa Ha Oar 2, pa6oTaeT cjieAyiomHM o6pa30M. 

BbiHHCJiHTejibHoe ycTpoftcTBO 15 nepe3 bbixoahoh HHTep4>eHC 
16 h CHCTeMy ynpaBJieHHH 3JieKTponpHBOAOM KOHBeftepa 8 3anycKaeT 
3jieKTponpHBOfl 7 KOHBeftepa 9. OflHOBpeivieHHO, BbiHHCJiHTejibHoe 
ycTpoHCTBO 15 nepe3 blixoahoh HHTep<J)eHC 16 h CHCTeMy 

15 ynpaBJieHHH yeraHOBKoft CBH 11 3anycKaeT ycTaHOBKy CBH 
H3JiyneHHH 10 h 3a#aeT Heo6xoAHMyio MomHOCTb CBH 06 JiyneHMH . 
CBH 3Hepran H3 ycTaHOBKH CBH H3JiyHeHHH 1 0 nocTynaeT b KaMepy 
CBH HarpeBa 26, KOTopaa ycTaHOBJieHa Ha BbinycKHOM ycTpoftcTBe 
(TeHKe) npneMHoro 6yHKepa 2 TaKHM o6pa30M, hto KycKH cbipbH H3 

20 npneMHoro 6yHKepa, nepeMemaacb, nona^aioT b KaMepy CBH 
HarpeBa 26 h noABepraiOTCfl B03AeftcTBHio CBH anercrpoMarHHTHoro 
nojiH. 

IlpH flOCTHHCeHHH 3aflaHHOH CKOpOCTH KOHBeftepHOH JieHTbl, 

KOTopafl BbiHHCJiaeTCH Ha ocHOBaHHH AaHHbix, nocTynaiomHx nepe3 
25 bxoahoh HHTep4>eHC 14 ot aaTHHKa nojioKeHHH KOHBeftepa 23, 

BblHHCJTHTeJIbHOe yCTpOHCTBO 15 Hepe3 BblXOflHOH HHTep(J)eHC 16 H 
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CHCTCMy ynpaBJieHiM npHBOflOM nHTaTejia 5 3anycKaeT 
ajieioponpHBOfl 4 nHTaTejib 3, c noMomi>K> KOToporo Harperae CBH 
noneM KycKH cbipbH, H3 BtinycKHoro ycTpoficTBa (tchkh) npneMHoro 
6yHKepa 2 no^aio-rca Ha BajiKOBbifi pacKJiaflHHK 6. IlepeMemaHCb no 

5 BajiKOBOMy pacKjia^HMKy, HarpeTbie KycKH cbipba pacnpeaejunoTCfl 
no noBepxHOCTH BajiKOBoro pacKjia^HHica b oahh cjioh, o6ecneHHBaa 
TeM caMbiM OAHOCJioHHyio 3arpy3Ky KOHBenepa 9. 

HaxoA^cb b KaMepe CBH HarpeBa 26, KycKH cwpbH HarpeBaicrca 
flo TeMnepaTypbi, 3HaneHHe KOTopofi o6ycjiaBJiHBaeTca CBOHCTBaMH 

10 MaTepnajia KycKOB h BpeisieHeM B03fleHCTBHH CBH 
3JieicrpoMarHHTHoro nojw. Bpeivw B03AeftcTBHH CBH 
3JieicipoMarHHTHoro nojra Ha KycKH cbipb* b aaHHOM ycrpoHCTBe 
mo^cho onpe^ejiHTb H3 BbipaxceHHH: 

15 rae: 

Iff — BpeMH B03fleHCTBHH CBH sneicrpoMarHHTHoro nojM Ha 
KOHTpojinpyeMbie KycKH ( ceKyndbi)\ 

lj - WIHHa 30HbI B03^eHCTBHH! CBH 3JieiCTpOMarHHTHOrO nojM 
Ha KyCKH HCXOflHOrO CbipbH B BbinyCKHOM ycTpoficTBe (TenKe) 
20 npneMHoro 6yHKepa ( m); 

V T - cpeflHHH CKOpocTb nepeMemeHHH KycKOB cbipbM b 
BbinycKHOM ycTpoficTBe (TenKe) npHeMHoro 6yHKepa ( m/c). 

Hepe3 HGKOTOpbiH npoMe^cyTOK BpeMeHH, nocjie npeKpaujeHHfl 

B03ACHCTBHH CBH 3JieKTpOMarHHTHOrO noun Ha KyCOK CbipbH, OH 

25 nona^aeT b 30Hy kohtpojm TepMoaaTHHKOB 13, r^e c noMombio 
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TepMorpa<i>HHecKaH CHCTeMa 12, o cy me ctbjm 6TCH (j>HKcauiw 
TenjiOBoii KapTHHbi KOHTpojinpyeMoro KycKa, no KOTopofi 
onpeaeJineTCH cpeflHaa TeMnepaTypa KOHTpojinpyeMoro KycKa. 

3HaneHHe npoMe»cyTKa BpeMeHH ot MOMCHxa npeKpameHHH 

5 B03fleHCTBHH CBH 3JieKTpOMarHHTHOrO nOJM AO MOMCHTa 4>HKcaipiH 

TenjiOBOH KapTHHH KOHTpojinpyeMoro KycKa aojdkho 6bm> He 
MeHbiue At K , onpeaejweMoro no BbipaaceHHio (26) 

Bbixo^Hofi cnraaji TepMorpacj)HHecKOH chctcmm 12 nepe3 
BXOflHofi HHTep4>efic 14 nocTynaeT b BbinncjiHTejibHoe ycTpoftcTBO 
10 15, KOTopoe onpeflejweT Maccosyio aojho nojie3Horo KOMnoHeHTa b 

KOHTpOJIHpyeMOM KyCKe B COOTBeTCTBHH c 4>opMyjioii (25) 

Q= {T v -T 0 )c 

U 0 C r- T u( C r- C )- T 0 C 

h npOBepniOT ycnoBHe 

Q ~ Qnop 

15 IIpH npeBwnieHHH MaccoBofi aojih no;ie3Horo KOMnoHeHTa b 

KOHTponHpyeMOM KycKe HeKOToporo 3a#aHHoro noporoBoro 
3HaneHHJi, nocjie flocTHaceHHH KycKOM tohkh na^eHHH c KOHBefiepa 9, 
KOHTpojiHpyeMOH c noMombio ^aTHHKa nojioaceHiw 23, 

BWHHCJIHTeJIbHOe yCTpOHCTBO 15 C Bbmep»KOH BpeMeHH HeMHoro 

20 MeHbuiefi, neM BpeMH nafleHiw KycKa ot tohkh naaeHHa c KOHBefiepa 
jyo tohkh nepeceneHH^ c tohkhm jiynoM ot CBeTOBoro H3JiynaTejiH 21, 
nepe3 BbixoAHOH HHTep4>eHC 16 BbiaaeT pa3peuiaiomHH CHraaji Ha 
ycTpoflcTBO cpaBHeHHfl 20- ripn nepeceneHHH KycKOM tohkoto jiyna 
ot CBeTOBoro H3JiynaTejM 21, Ha Bbixoae (J)OTonpHeMHHKa 22 

25 4>opMHpyeTca CHraaji, KOTopbiH noflaeTca Ha BTopofi bxoa 
ycTpoficTBa cpaBHeHH^ 20. npH coBna^eHHH CHraajioB Ha o6ohx 
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Bxoflax cpaBHHBaiomero ycTpoftcTBa 20, Ha ero bbixoac 
^opMHpyeTCH CHraaji, kotopbih c BMflepacKOH BpeMemi, 
onpeflejiaeMofi BpeMeHeM npojieTa icycica ot cBeTOBoro H3JiynaTejw 
21 ao och 3JieKTponHeBMOKJianaHa 18 h 3a#aBaeMOH 6jiokom 
5 BpeMeHHOH 3aAep»acH 19, nepe3 4>opMHpoBaTejib HMnyjibcoB 
ynpaBJieHHH 17, OTKpMBaeT 3jieKTponHeBMOKJianaH 18, llpH 
OTKpbiTHH 3JieTponHeBMOKJianaHa Ha BBixo^e conjia 4>opMHpyeTca 

B03AyniHaH CTpyH, IIOA B03#eHCTBHeM KOTOpOH H3MeH«eTC5[ 

TpaeKTopHH ABHxeeHHa Kycxa TaK, hto oh nona^aeT b iiphcmhhk 
1 0 KOHueHTpaTa 25 . 

Ecjih MaccoBan flojw nojie3Horo KOMnoHeHTa b 
KOHTpojiHpyeMOM KycKe He npeBbiuiaeT 3aaaHHoro noporoBoro 

3HaMeHHH, TO BBIHHCJIHTeJIBHOe yCTpOHCTBO 15 He Bti^aeT 

pa3peinaiomHH CHraaji Ha ycTpoficTBO cpaBHemw 20 h npH 
15 nepeceneHHH KycKOM TOHKoro jiyna ot CBeTOBoro H3JiynaTejM 21, Ha 
ero Bbixo^e CHraaji He B03HHKaeT, b pe3yni>TaTe nero 
3jieKTponHeBMOKJianaH He oTKpMBaeTca, h KycoK He H3MeiweT 
TpaeicropHio flBH^ceHM, mto o6ecneHHBaeT nona^aHHe ero b 
npHeMHHK nycTofi nopo^Bi 24. 
20 B cocTaB 3aaBJiaeMoro yerpoficTBa bxoah OTAejibHbie y3Jiw 

o6menpoMbiinjieHHoro npHMeHeHiw h cneaHajitHoe o6opyaoBaHHe, 
BbinycKaeMoe npoMwuuieHHOCTbK) h HMeiomeecn Ha pBiHKe. JJjisl 
H3roTOBJieHH« 3a«BjMeMoro ycTpoficTBa He Tpe6yeTca pa3pa6oTKa h 
ocBoeHHe BBinycKa hoboto o6opyflOBaHHH cneijHajibHO 
25 npeflHa3HaneHHoro ajih co3flaHHH 3aflBJiaeMoro ycrpoHCTBa. Jlfin 
co3flaHHK 3aHBJMeMoro ycTpoftcTBa Heo6xoflHMa HHHceHepHaa 
pa3pa6oTKa ajiropHTMOB ero 4>yHKimoHHpoBaHHfl, nporpaMMHoro 
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o6ecneneHHH ajih BbiHHCJiHTejribHoro ycTpoficTBa h conpaaceHHa 
y3JiOB o6menpoMbiuuieHHoro h cnei;najii>Horo Ha3HaneHHH. 

BTopoe ycTpoficTBo, cxeMa KOToporo npeACTaBJieHa Ha Onr 3, 

5 COflepHCHT yCTpOHCTBO fl03HpOBaHHOH IIOflaHH KyCKOB HCXOAHOrO 

cBipbfl 26, cocTO^mee H3: npHeMHoro 6ymcepa 27, uiHeKOBoro 
nHTaTejiH 28 c 3JieiaponpHBOAOM 29 h chctcmoh ynpaBJieHHH 
aneKTponpHBOAOM umeKOBoro nHTaTejia 30; KOHBenep 34 c 
3neKTponpHBOAOM 32 h CHCTeMOH ynpaBJieHHH SJieKTponpHBOAOM 
10 KOHBeftepa 33; Kaisiepy CBH HarpeBa 51 BKJUonaiomyio BajncoBbifi 

paCKJiaflHHK 31 COCTOflUtfifi H3 BajIKOB 54 H3 TepMOCTOHKOrO 

AH3JieKTpHKa, Meacay kotopmmh pacnojiaraioTe)i 3JieMeHTbi 
3aMeAJMiomeH rpe6eHKH 55; ycTaHOBKy CBH H3JiyHeHMH 35 c 

3JieM6HTOM BBO^a CBH 3HeprHH 52, y3JIOM Bbirpy3KH KyCKOB 53 H3 

15 KaMepbi CBH HarpeBa, CHCTeMy ynpaBJieHHH ycTaHOBKOH CBH 36; 
TepMorpa^HMecKyio CHCTeMy 37 c TepMOAaTHHKaMH 38; bxoahoh 

HHTep(^eHC 39, BblHHCJIHTeJIbHOe yCTpOHCTBO 40, BblXO^HOH 

HHTep(|>eHC 41; (J>opMHpoBaTejib HMnyjibcOB ynpaBJieHHH 42 
3JieKTponHeBMOKJianaHOM 43, 6jiok BpeMeHHOH 3aflepacKH 44, 
20 ycTpoficTBo cpaBHeHHH 45; CBeTOBOH y3KOHanpaBjieHHbifi H3JiynaTejib 
46, <J>OTonpHeMHHK 47; rqthwk noJioaceHH* 48; pa3AejiHTejibHoe 
ycTpoficTBo c npHeMHHKaMH nycTofi nopo;tf>i 49 h KOHueHTpaTa 50. 

IIpH 3TOM BblXOfl TepMOrpa4>HHeCKOH CHCTeMbI 37 COeflHHeH c 

nepBbiM bxoaom BXOAHoro HHTep4>eHca 39, bbixoa KOToporo 
25 coeAHHeH nepe3 BbiHHCJiHTejibHoe ycTpoiiCTBO 40 c bxoaom 
BbixoflHoro HHTep^efica 41; nepBbiH bwxoa Bbixo^Horo HHTep^efica 
41 coeflHHeH c nepBbiM bxoaom y CTp o hctb a cpaBHeHHH 45, BTopoii 

BXOA KOTOpOrO COeflHHeH C BblXOAOM (|)OTOnpHeMHHKa 47 CBeTOBOrO 
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H3JiyHaTejiH 46, a bbixoa ycTpoilcTBa cpaBHeHH* 45 nepe3 6jiok 
BpeMeHHOM 3aAep^cKH 44 h (^opMHpoBaTenb HMnyjibcoB 42 coe^HHeH 
c bxoaom 3JieKTponHeBMOKJianaHa 43; BTopofi bbixoa BbixoAHoro 
HHTep4>eiica 4 1 coeAHHeH c chctcmoh ynpaBJieHHH ajieiopoiipHBOAOM 

5 nHTaTeiw 30 ycTpoHCTBa ao3HpOBaHHOH no^aHH, Tperaii Bbixoa 
BbixoAHoro HHTep4>eHca 41 coe^HHeH nepe3 CHCTeMy ynpaBJieHHH 
ycTaHOBKofi CBH 36 c ycTaHOBKOH CBH H3JiyneHiM 35, a Bbixoa ee 
nepe3 3JieMeHTOM BBO^a CBH 3HepraH 52 noacoeaHHeH k KaMepe 
CBH HarpeBa 51; HeTBepTbifi bmxoa BbixoflHoro HHTep^efica 41, 

10 coeAHHeH c CHCTeMoft ynpaBJieHira 3JieKTponpHBO ( aoM KOHBeiiepa 33 
3JieKTponpHBOfla 32 KOHBefiepa 34, Ha Bany KOTOporo ycTaHOBJieH 

aZTHHK IIOJIOHCeHHfl 48, COeflHHeHHblfi CO BTOpbIM BXOflOM BXOflHOrO 

HHTep^efica 39. 

JSjul HCioiiOHeHHH yTeHKH CBH 3HepraH b HapyacHoe 
15 npocTpaHCTBO pa3Mepbi y3Jia Bbirpy3KH KycKOB 53 Bbi6HpaK)TC5i 

TaKHMH, HT06bI OH HMCJI CBOHCTBa 3anpefleJIbHOrO BOJIHOBOfla, KpoMe 

Toro, pjvi yMeHbineHH^ yTeneK CBH 3HeprHH b momcht Bbirpy3KH 
KycKOB H3 ycTaHOBKH CBH H3JiyneHHH 35, y3eji Bbirpy3KH KycKOB 53 
coflepacaupiH HeTBepTbBOJiHOBbie OTpaacaTejibHbie HneftKH. 

20 JXnz paBHOMepHoro HarpeBa Kycxa co Bcex CTopoH b KaMepe 

CBH HarpeBa 51 o6ecneHHBaeTca cymecTBOBaHHe HeneTHbix 
rapMOHHK BbicuiHX nopaflKOB. 3to o6ecnenHBaeTCH nyTeM Bbi6opa 
reoMeTpHnecKHX pa3MepoB KaMepw CBH HarpeBa, Kparawx He 
uejiOMy HHCJiy ajihh bojih. JJjw noBbiuieHHfl HanpHHceHHOCTH nojia h 

25 CHH»eHHH noTepb 3JieKTpo3HepraH b KaMepe CBH HarpeBa 
Hcnonb3yeTCJi 3aMeflJiHK>maH CHCTeMa rpe6eHnaTOH cTpyKTypbi 55, 
pacnojioaceHHaa Meacay BajiKaMH 54 BajiKOBoro pacKJiaflHHKa 31. Bee 
3jieMeHTbi 3aMeAJiaioineH rpe6eHKH 55 HMeioT BbicoTy paBHyio 



WO 2005/118148 PCT/UA2004/000036 

93 

HeTBepTH flJlHHLI BOJIHbl H yCTEHOBJieHBI Ha paCCTOflHHH MeacAy 
C060H, TaK 7KZ paBHOM HeTBepTH flJIHHLI BOJIHM CBH H3JiyHeHHH. 

npMMep peajiM3auMM ycTpowcTBa. 

BTopoe ycTpoflcTBo, KaK BapnaHT peajiH3aiiHH, cxeMa KOToporo 
5 npeACTaBJieHa Ha Onr 3, pa6oTaeT cjieAyiomHM o6pa30M. 

BbiHHCHHTejibHoe ycTpoftcTBa 40 nepe3 bmxoahoh HHTep(J)eflc 
41 h CHCTeMy ynpaBJieHHH 3JieKTponpHBOAOM KOHBefiepa 33 
3anycKaeT ajieioponpHBOA 32 KOHBenepa 34 h BajiKOBbift paciaiaAHHK 

31. llpH flOCTHXCeHHH 3aAaHHOH CKOpOCTH KOHBefiepHOH JieHTbl, 

10 KOTOpaH BLiHHCJineTc^ Ha ocHOBaHHH AaHHbix, nocTynaiomnx nepe3 
bxoahoh HHTep4>efic 39 ot aaTHHKa nojio^ceHHH KOHBenepa 48, 
BtiHHCJiHTejibHoe ycTpoficTBo 40 nepe3 bmxoahoh HHTep^eftc 41 H 
CHCTeMy ynpaBjieHHfl npHBOAOM nHTaTejra 30 3anycxaeT 
3JieKTponpHBOfl 29 nHTaTent 28 h OAHOBpeMeHHO, BbiHHCJiHTeubHoe 

15 ycTpoHCTBO 40 nepe3 bmxoahoh HHTep^efic 41 h CHCTeMy 
ynpaBjieHH* ycraHOBKOH CBH 36 3anycxaeT ycTaHOBKy CBH 
H3JiyneHHH 35 h 3aaaeT Heo6xoflHMyK> moihhocti> CBH oGjiyneHHa 
KycKH cbipt>5i c npneMHoro 6yHKepa 27 noAaiOTcn Ha BanKOBbiH 
pacKJiaAHHK 31, nepeMemancb no HeMy pacnpeAenaiOTCfl no 

20 noBepxHOCTH BanKOBoro pacioiaAHHKa b oahh cjioh, oGecnenHBaa TeM 
caMbiM oflHocjiOHHyio 3arpy3Ky KOHBenepa 34, h OAHOBpeMeHHO, 
noflBepra^cb B03AencTBHio 3HepraH CBH aneiopoMarHHTHoro nojra, 
nocTynaiomefi b KaMepy CBH HarpeBa 51 H3 ycTaHOBKH CBH 
H3JiyHeHHa 35 nepe3 3JieMeHT BBOAa CBH 3HeprHH 52. 

25 HaxoA*cb b 30He B03AencTBHfl CBH 3JieicrpoMarHHTHoro nojia, 

KycKH cbipb^ HarpeBaK)TC« ao TeMnepaTypw, 3HaneHHe KOTopofi 
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o6ycjiaBJiHBaeTCfl cbomctb<imh MaTepnana KycKOB h BpeMeHeM 

B03flCHCTBIM CBH 3JieKTpOMarHHTHOrO nOJM. BpeMH B03AeHCTBHJI 

CBH 3jieKTpOMarHHTHoro nojra Ha KycKH cupbz b a^hhom 
ycTpoHCTBe 3aflaeTCfl H3 ycnoBHfl Heo6xoAHMoro ypoBiw HarpeBa 

5 KyCKOB Cbipbfl H OIIpefleJlfllOTCfl CKOpOCTBK) KOHBefiepa 34, KOTOpa* 

flOJDKHa 6sitb corjiacoBaHa c npoH3BOAHTejibHOCTbK> nHTaTejM 28. 

CHraaji c AaTHHKa nojioaceHtra KOHBeftepa 48 nepe3 bxoahoh 
HHTep<J)eHC 39 nocTynaeT b BbiHHCJiHTenbHoe ycTpoflcTBO 40, 
KOTopoe nepe3 bbixoahoh HHTep4>eftc 41 <J)opMHpyeT TaKoft CHraaji 

10 ynpaBJiemra Ha cncTeMy ynpaBneHH* 3JieierponpHBOAa KOHBefiepa 33 
h cooTBeTCTByiomHH CHraaji ynpaBJierora Ha CHCTeMy ynpaBJieHHa 
3JieicrpoiipHBOAOM nHTaTejM 30, KOTopbie o6ecneHHBaioT 
corjiacoBaHHbie CKopocra 3JieicrponpHBOAa KOHBefiepa 32 h 
3JieicrponpHBOAa nHTaTejra 29, o6ecneHHBaiomHe HaxoHcaeHHe 

15 KycKOB cwpbH b KaMepe CBM HarpeBa 51 3aAaHHoe Bpeivra. 

Heo6xoAHMaa jiHHefiHaa CKopocTb KOHBefiepHOH jieHTbi V K 
MO^ceT 6biTb onpeflejieHa no <J)opMyjie: 

rue: 

20 * H - BpeMH B03AeflcTBHH 3JieKTpoMarHHTHoro H3JiyneHHH Ha 

KOHTpojiHpyeMbiH KycoK, onpeaejiHeTCH no <}>opMyjie (11) (ceKyndbi); 

- 3KBHBaJI6HTHbIH JIHHeHHblH pa3Mep 30HbI o6jiyHCHHH CBH 

3jieKTpoMarHHTHbiM nojieM BAOJib BeKTopa CKopocra nepeMemeHM 

KyCKOB ( m). 

25 Ilocjie npoxo^cAeHiw y3Jia Bbirpy3KH KycKOB 53, HarpeTbie 

KycKH cwpbH nonaAaioT b 30Hy achctbhh TepMOAaTHHKOB 38, c 
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noMomBK) TepMorpa<J)HHecKafl CHCTeMa 37 ocymecTBJiacTCH 

^HKCaUHH TenJIOBOH KapTHHLI KOHTpOJIHpyeMblX KyCKOB. Bwxoahoh 

CHraaji TepMorpa^HnecKOH chctcmbi 37 nepe3 bxoahoh HHTep<j)eiic 
39 nocTynaeT b BbiHHCJiHTejibHoe ycTpoficTBO 40, KOTOpoe no 
5 TenJIOBOH KapTHHe KycKa onpeAejweT cpe^Hioio TeMnepaTypy KycKa, 
a 3aTeM MaccoByio aojiio nojie3Horo KOMnoHeHTa b KOHTpojrapyeMOM 
KycKe b cootbctctbhh c 4>opMyjioii (46). 

p,Ae - pAe, 

h npoBepaeTCH ycnosHa: 

Q>0 

npH npeBbimeHHH MaccoBoft aojih nojie3Horo KOMnoHeHTa b 
KOHTpojinpyeMOM KycKe HeKOToporo 3aAaHHoro noporoBoro 
3HaHennx 9 nocjie AOCTH^ceHHH hm tohkh naAemw c KOHBeiiepa 34, 
KOHTpojiHpyeMOH c noMomtio AaTHHKa nojiOKeraw 48, 

15 BBIHHCJIHTeJILHOe yCTpOHCTBO 40 C BBIAepHCKOH BpGMCHH HeMHOTO 

MeHbuien, neM BpeMH naAeHira KycKa ot tohkh na^eHH* Ha 
KOHBefiepe ao tohkh nepeceneHHH c tohkhm jiynoM ot CBeroBoro 
H3JiyMaTejiH 46, nepe3 bbixoahoh HHTep4>eiic 41 BbmaeT 
pa3pemaK>mHH cnraaji Ha yeipoHCTso cpaBHeHira 45, IlpH 
20 nepeceneHHH KycKOM tohkoto Jiyna ot CBeTOBoro H3JiyHaTejra 46, Ha 
Bbixofle ^OTonpneMHHKa 47 B03HHKacT CHraaji, KOTOpbiH noAaeTca Ha 

BTOpOH BXOA yCTpOHCTBa CpaBHCHHH 45. IlpH COBnaA^HHH CHrHaJIOB 

Ha o6enx Bxoaax cpaBHHBaiomero ycTpoficTBa 45, Ha ero BbixoAe 

<J)OpMHpyeTCfl CHTHaJI, KOTOpblH c BblAepHCKOH BpeMeHH, 

25 onpeAejweMOH BpeMeHeM nponera KycKa ot CBeTOBoro H3JiyHaTejw 
46 ao och 3JieKTponHeBMOKjranaHa 43 h 3aAaBaeMofi 6jiokom 
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BpeMeHHOH 3aaep)KKH 44, nepe3 <j>opMHpOBaTejib HMnyjibcoB 
ynpaBJieHHH 42, OTKpbiBaeT 3JieioponHeBMOKJianaH 43. IlpH 
oTKpBiTHM 3JieTponHeBMOKJianaHa Ha Bbixoae conjia 4>opMHpyeTCH 

B03AyiIIHa5I CTpy«, nOfl B03AeHCTBHeM KOTOpOH H3MeH5ieTCfl 

5 Tpaeieropiw ^BHHceHiw Kycna TaK, hto oh nona^aeT b npHeMHHK 
KOHiieHTpaTa 50. Ecjih MaccoBaa aojw nojie3Horo KOMnoHeHTa b 
KOHTpojiHpyeMOM KycKe He npeBbiuiaeT 3aaaHHoro noporoBoro 

3HaHeHHfl, TO BMHHCJIHTeJIbHOe yCTpOHCTBO 40 He Bbi^aeT 

pa3peiuaK>mHH cHraaji Ha ycipoiicTBO cpaBHemra 45 h Ha ero BtixoAe 
10 CHraaji He B03HHKaeT, b pe3yjibTaTe nero 3JieKTponHeBMOKjianaH He 

OTKpBlBaeTCH, H KyCOK He H3MeHHeT TpaeKTOpHIO flBHHCeHHfl, HTO 

o6ecnenHBaeT nonaaaHHe ero b npHeMHHK nycTofi nopo^bi 49. 

IlpejvioHceHHbie cnoco6bi h ycTpoficTBa TepMorpa<|>HHecKOH 
KycKOBOH cenapaipra no3BOJDHOT 3HaHHTejibHO yjiynniHTb 
15 TexHOJiorHnecKHe noKa3aTejiH o6orameH*w cbipsn. 

Kan noKa3ajiH HccjieflOBaHHH h HcnbrraHHH npe^JiaraeMbix 

CnOC060B H yCTpOHCTB KyCKOBOH CenapaUlHH, OHH n03BOJMK)T 

o6ecneHHTb npH OAHHaKOBbix ycjiOBirax h Harpy3Kax yBejiHHemie 
coaep>KaHiw nojie3Horo KOMnoHeHTa c 6% - 10% &o 18% - 25%, 

20 npHpocT MaccoBOH aojih nojie3Horo KOMnoHeHTa Ha 4,5% npH 
yMeHbuieHHH coaep>KaHHH nojie3Horo KOMnoHeHTa b «XBOCTax» ao 
3%, chh3hti> o6mne 3aTpaTbi 3JieKTpo3HeprHH Ha 5% 3a cneT 
CHH»eHHH pa3y6o^CHBaHHH cbipba b npouecce ero o6orameHHfl. 

B cocTaB 3aaBJweMoro ycTpoftcTBa bxoaa OTflejibHbie y3Jibi 

25 o6menpoMbiuiJieHHoro npHMeHeHHa h cneitfiajibHoe o6opyaoBaHHe, 
BbinycKaeMoe npoMbiuuieHHOCTbio h HMeiomeeca Ha pbimce. JJfln 
H3roTOBJieHHH 3MBJMeMoro ycTpoftcTBa He Tpe6yeTC« pa3pa6oTKa h 
ocBoeHHe BbinycKa hoboto o6opyflOBaHiw cneimajibHO 
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npeflHa3HaHeHHoro ajih co3flaHM 3aHBJiaeMoro ycTpoftcTBa. JJjin 
co3flaHHfl 3MBJiHeMoro ycTpoflcTBa Heo6xoflHMa HHaceHepHaa 
pa3pa6oTKa ajiropHTMOB ero 4>yHKijiiOHHpoBaHHH, nporpaMMHoro 
o6ecneHeHHa aji* BBiHHCJiHTejiBHoro ycTpoftcTBa h conpa>KeHHfl 
5 y3JioB oGmenpoMBiuiJieHHoro h cneijHajiBHoro Ha3HaHemw. 



10 

JlHTepaTypa 

1 . JI. A. BeCCOHOB. TeopeTHHeCKHe OCHOBBI 3 JICKTpOTeXHHKH . 

3jieKTpoMarHHTHoe nojie. H3Aamie BocBMoe, nepepaGoTaHHoe h 
AononHeHHoe: MocKBa, «BBicuiaH iiiKOJia» 1986 rofl. - 263 c: hji, 
15 2. B. H. OfleneBCKHft. «PacneT o6o6meHHoft iipobo,ahmocth 

reTeporeHHBix chctcm». )KypHaji TexHHHecKaa 4>H3HKa, Tom XXI, 
Btm. 6. 1951 rofl. 
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♦OPMyJIA H30EPETEHHH 

1. Cnoco6 TepMorpa4>HHecKOH KycKOBofi cenapaijHH cwpi>a, 
KOTopbifi BKJiioHaeT nounyHHyio noAany KycKOB cwpbfl, o6jiyneHHe 

5 HX 3JieKTpOMarHHTHWM H3JiyneHHeM CBepXBBICOKOH HaCTOTbl, 

peracTpauHio HaBeaeHHoro H3JiyHeHHJi, onpeaeneHHe HaJiHHHH 
nojie3Horo KOMnoHeHTa, cpaBHeHHe MaccoBOH aojih nojie3Horo 
KOMnoHeHTa b KycKe c ee noporoBBiM 3HaneHHeM h no nojiyneHHOMy 
pe3yjibTary pa3flejieHHe KycKOB Ha nojie3Hbifi npoayicr h nycTyio 

10 nopo/iy, OTJiHHaioiiiHHCfl tcm, hto, KaacAbift KycoK cbipbH o6jiyHaior 
3JieicrpoMarHHTHi>iM H3JiyneHHeM CBepxBbicoKoii nacTOTbi, 3aTeM 
nocne npeKpameHHH o6jiyneHiM h 3aryxaHHa Tennoo6MeHHbix 
npoueccoB Mcxc£y KOMnoHeHTaMH KOHTpojiHpyeMoro KycKa, 
(^HKCHpyror TemiOByio KapniHy KOHTpojiHpyeMoro KycKa, no 

15 KOTOpoft cHanajia onpeAejwior cpeAHioio TeMneparypy 
KOHTpojiHpyeMoro icycxa, a 3aTeM onpeaejraiOT MaccoByio aojiio 
nojie3Horo KOMnoHeHTa b KOHTponHpyeMOM KycKe no 4>opMyjie: 



U 0 c r -T v {c r -c)-T 0 c 



(T v -T 0 )c 



rae: 



20 




u 



H3MepeHHaa 



yCTaHOBHBUiaHCH 



TeMnepaTypa 



KOHTpo JiHpycM oro KycKa; 




TeMnepaTypa HarpeBa nycTofl nopoflbi; 



TeMnepaTypa HarpeBa nojie3Horo KOMnoHeHTa; 
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C r - TeruioeMKOCTb nojie3Horo KOMnoHeHTa; 
C - TeruioeMKOCTb nycTOH nopoA&i; 
h npoBepaioT ycjiOBHe; 

5 r^e: 

Qnop - noporoBoe 3HaneHHe MaccoBOH aojih none3Horo 
KOMnoHeHTa b Kycxe; 

nocjie Hero no nojiyneHHOMy pe3yjibTaTy ocymecTBJMiOT cenapaijHio 

KyCKOB Cbipbfl Ha flBa nOTOKa: OflHH H3 nOTOKOB COCTOHT H3 KyCKOB c 

10 MaccoBOH AOJieii coaepacaHiieM none3Horo KOMnoHeHTa MeHbine 
HeKOTOporo 3£maHHoro noporoBoro 3HaneHHH , a apyrofi H3 noTOKOB 
coctoht H3 KycKOB c MaccoBOH flojiefi coflep>KaHHH nojie3Horo 
KOMnoHeHTa He MeHbine Toro aee noporoBoro 3HaneHHfl. 

15 2. Cnoco6 TepMorpa^HHecKofi KycKOBofi cenapaijHH cbipba, 

KOTOpbifi BionoHaeT noniTyHHyio noaany KycKOB cbipba, o6jiyneHHe 

HX 3JieKTpOMarHHTHblM H3JiyHeHHeM CBepXBblCOKOH HaCTOTbl, 

peracTpamno HaBefleHHoro H3 Jiy h chhh, onpe^ejieHHe HariHHHH 
nojie3Horo KOMnoHeHTa, cpaBHeHHe MaccoBOH aojih nojie3Horo 

20 KOMnoHeHTa b KycKe c ee noporoBoii BenHHHHOH h no iiojiyneHHOMy 
pe3yjibTaTy pa3flejieHHe KycKOB Ha noJie3HMH npoayicr h nycTyio 
nopoay, OTJiHHaiomHHCH TeM, hto, Ka^cAbiH KycoK cwpbH o6jiyHaior 
3JieKTpoMarHHTHbiM H3JiyneHHeM CBepxBbicoKofi nacTOTbi, a 3aTeM 
nocjie npeKpameHHfl o6jiyneHHH, ao MOMeHTa 3aryxaHHH 

25 Tenjioo6MeHHbix npoueccoB Meacay KOMnoHeHTaMH KycKa, 
4>HKCHpyiar TenjioByio KapTHHy KycKa no KOTOpofi onpeaejMiOT ero 
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cpeAHioio TeMneparypy, a 3aTeM onpeflejwioT o6beMHbift 
K03(^(|)HUHeHT KOHueHTpauHH nojie3Horo KOMnoHCHTa b KycKe no 
<])opMyjie: 

U T 

2T C ?—^-2T 0+ U 0 

v = Ic 



Wo -T 0 ) 
5 r^e 

v - o6i>eMHbiH K034><|>HimeHT KOHiteHTpaijHH nojie3Horo 
KOMnoHemra; 

Tc - H3M6p6HHan cpeAHJW TeMnepaTypa KOHTpojiHpyeMoro 
KycKa; 

10 U Q - xeMneparypa HarpeBa nojie3Horo KOMnoHeHTa; 

Tq - TeMneparypa HarpeBa nycroH nopoA*>i; 



h npoBepaiOT ycjiOBHe 



v> v • 

nop j 



v don - noporoBoe 3HaneHne o6beMHoro K03<|)4>HUHeHTa 
15 KOHi^eHTpai^HH none3Horo KOMnoHemra. 

nocjie nero no nojiyneHHOMy pe3yjibTaTy ocymecTBJMiOT cenapauHio 

KyCKOB Cblpbfl Ha flBa nOTOKa: OAHH H3 nOTOKOB COCTOHT H3 KyCKOB c 

coAepacaHHeM nojie3Horo KOMnoHeHTa, nun KOTOporo o6beMHbifi 
K03(^^)HL(HeHT KOHJueHTpaijHH nojie3Horo KOMnoHeHTa MeHbuie 
20 HeKOToporo 3aflaHHoro noporoBoro 3HaneHHH, a Apyrofi noTOK 
coctoht H3 KycKOB c coAepacaHHeM nojie3Horo KOMnoHeHTa, aji* 
KOTOporo o6beMHbiH K03(J)(J)Hu l HeHT KOHijeHTpauHH nojie3Horo 
KOMnoHeHTa He MeHbuie Toro ace 3aAaHHoro noporoBoro 3HaneHHH. 
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3. Cnoco6 TepMorpa(J)HHecKOH KycKOBOH cenapauHH cbipba, 
KOTOpbifi BKJiiOHaeT nounyHHyio noaany KycKOB cbiptfl, o6jiyneHHe 
hx aneicrpOMarHHTHBiM H3JiyneHHeM CBepxBticoKOH HaeroTbi, 
peracTpai^HK) HaBeaeHHoro H3JiyneHHM, onpeaejieHHe HajiHHHH 
5 nojie3Horo KOMnoHCHTa, cpaBHemie MaccoBOH aojih nojie3Horo 
KOMnoHeHTa b Kycxe c ee noporoBofi bcjihhhhoh h no nojiyneHHOMy 
pe3yjibTaTy pa3flejieHHe KycKOB Ha nojie3HbiH npoayicr h nycTyio 
nopojiy, OTJiHHaioiuHHCH TeM, hto, KycoK CBiptH o6jiyHaior 

3JieKTpOMarHHTHMM H3JiyHeHHeM CBepXBblCOKOH HaCTOTbl B TeneHHH 

10 BpeMeHH, onpeaejMeMOM no Bbipa^ceHHio: 

t ATc rPr 
fxe 0 eEltgg r . 

9 

r«e: 

t H - BpeMH B03fleHCTBHfl 3JICKTpOMarHHTHOrO CBH H3JiyHeHHH 

Ha KOHTpojiHpyeMbm KycoK; 

15 AT - Tpe6yeMoe noBbiuieHHe TeMnepaTypa HarpeBa 

nojie3Horo KOMnoHeHTa; 

C r - TenjioeMKOCTb nojie3Horo KOMnoHeHTa; 

P r - IUIOTHOCTb nOJie3HOrO KONOTOHCHTaj 

f - nacTOTa KOJie6aHHH CBH 3JieiapoMarHHTHoro nona; 
20 £ 0 - 3JieKTpHHecKaH nocTOHHHaH; 

e r - oTHOCHTCJibHaa ( aH3JieiapHHecKafl npoHHqaeMOCTb 
nojie3Horo KOMnoHeHTa; 

E m - Hanp«»ceHHOCTb 3jieKTpHHecKoro noiw CBH 
3JieKTpoMarHHTHoro nojia; 
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tgS r - TaHreHC AH3JieKTpHHecKHX noTept nojie3Horo 
KOMnoHeHTa, 

a 3aTeM nocjie npeicpameHHfl o6jiyHeHHH, ao MOMeHTa 3aTyxamw 
TenJioo6MeHHbix npoueccoB MOKAy KOMnoHeHTaMH Kycica, 
5 <|>HKCHpyioT TenjiOByio KapTHHy KycKa no KOTopofi onpefleiwiOT ero 
cpe^Hioio TeivinepaTypy, a 3areM onpeAejwiOT MaccoByio aojiio 
nojie3Horo KOMnoHeHTa b KOHTpojiHpyeMOM icycKe no ^opMyjie: 

p^Ae 

p,Ae- pAe, 

rAe: 

10 Ae = 7tfE*£ 0 £tgSt H — AT c pc - BcnoMoraTejibHbift napaMeTp 

nycToft nopoABi; 

Ae r = 7tfE*e 0 £ r tgS r t H - AT c p r c r - BcnoMoraTejibHbift 
napaMeTp no;ie3Horo KOMnoHeHTa; 

Q - MaccoBas aojm none3Horo KOMnoHeHTa b KOHTpojiHpyeMOM 
15 KycKe; 

A Tc - cpeflHee npeBbiuieHHe TeMnepaiypbi HarpeBa 
KOHTpojinpyeMoro Kycna ( °K); 

p - njiOTHOCTB nycTofi nopoAbi; 

s - oTHOCHTejibHaa AH3JieKTpHHecKaji npoHHqaeMOCTb nycTofi 
20 nopoflbi; 

tgS - TaHreHC AH3JieiapHHecKHX noTepb nycTofi nopOAM. 
h npoBep^eTCH ycnoBHe: 

Q>Qnop\ 

r^e: 
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nop 



- noporoBoe 3HaneHHe MaccoBOH aojih nojie3Horo 



KOMnoHeHTa; 

nocjie nero no nojiyneHHOMy pe3yjibTary ocymecTBjiaiOT cenapamuo 

KyCKOB CbipbH Ha ABa nOTOKa: OflHH H3 nOTOKOB COCTOHT H3 KyCKOB c 

5 MaccoBoii flOJiefi coaepacaHHeM nojie3Horo KOMnoHeHTa MeHBiiie 
HeKOTOporo 3aaaHHoro noporoBoro 3HaneHHH , a apyroft H3 noTOKOB 

COCTOHT H3 KyCKOB C MaCCOBOH flOJiefi COflepHCaHHfl nojie3Horo 

KOMnoHeHTa He MeHbiue Toro ace noporoBoro 3HaneHH5i. 

10 4. Cnoco6 TepMorpac^HHecKOH KycKOBoii cenapaunn cbipba, 

KOTOpBifi BKJiioHaeT nounyHHyio noflany KycKOB cwpta, o6jiyneHHe 

HX 3JieKTpOMarHHTHbIM H3JiyHeHHeM CBepXBBICOKOH HaCTOTbl, 

peracipaijino HaBefleHHoro H3JiyHeHiw, onpeaejieHHe h3jihhh^ 
nojie3Horo KOMnoHeHTa, cpaBHeHHe MaccoBOH aojih nojie3Horo 
15 KOMnoHeHTa b KycKe c ee noporoBofi BejiHHHHofi h no nojiyneHHOMy 
pe3yjibTaTy pa3fle;ieHHe KycKOB Ha nojie3Hbifi npo^yKT h nyciyio 
nopoay, OTJiHHaioiUHHCH TeM, hto, Ka^cflbiii KycoK cbipbfl o6jiyHaiOT 
3jieicrpoMarHHTHbiM H3JiyneHHeM, nacTOTa KOTOporo onpeaejwiOT no 
4>opMyjie: 




1 



20 



rae: 



m - MaKCHMajibHbifl jiHHeiiHbiH pa3Mep KycKa; 



£ o - 3JieKTpnHecKaH nocTOAHHaa; 
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£ r - OTHOCHTejibHaa flrojieicrpHHecKaH nocTOHHHaa nojie3Horo 
KOMnoHeHTa; 

A*o - MarHHTHaa nocTOHHHaa; 

Mr - OTHOCHTejibHaa MarHHTHaH npoHHuaeMocTb nojie3Horo 
5 KOMnoHeHTa; 

tgS r - TaHreHC flH3JieicrpHHecKHX noTepb nojie3Horo 
KOMnoHeHTa, 

a BpeisM HarpeBa onpe^ejMiOT no 4>opMyne: 

t *Tc rPr , 

f7tE 0 S r EltgS r ' 

10 Tflfi: 

AT - Tpe6yeMoe noBbinieHHe TeMnepaTypa HarpeBa 
nojie3Horo KOMnoHeHTa; 

C r - y^ejibHaa TenjioeMKOCTb none3Horo KOMnoHeHTa; 

P r - nnoTHOCTb nojie3Horo KOMnoHeHTa; 

15 £ r oTHOCHTeJibHan ajieiopHHecKaa npoHHijaeMOCTb 

none3Horo KOMnoHeHTa; 

E m - HanpjDKeHHOCTb ajieicrpOMarHHTHoro nojra, 
nocjie nero c MOMemra npeicpameHHH bo3aghctbhh 
ajieicrpoMarHHTHoro nojra flo MOMeHTa 3aryxaHHH Tenjioo6MeHHbix 
20 npoueccoB MeyKpy KOMnoHeHTaMH KycKa, HeoflHoicpaTHO <|>HKCHpyKyr 
TenjioBbie KapraHbi KycKa, no KOTopbiM onpeaejraiOT cpe^HHe 
TeMnepaiypbi KOHTpojiHpyeMoro KycKa, a Ha ocHOBaHHH 
nojiyneHHbix aaHHbix cocTaBJiaiOT cHCTeMy ypaBHeHHH 
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T 0 — X x +X 2 t 0 + X z t\ + X 4 tl 
T } = X X +X 2 t l +X 3 tf+X 4 tf 

T2 ~ X\ + X ^~^3^2 ~^^4^2 

T 3 =X X +X 2 t 3 +X 3 t* + X 4 t 3 3 



> 9 T 2 9 ^3 — cpe^HM TeMnepaiypa KycKa, onpeAejieHHaa b 

MOMCHTbl BpeMeHH ^0 *K ^2 » ^3 • 

h peniaiOT ee oraocHTejibHO X U X 29 X 3 ,X 49 nocne nero onpeAejMioT 
K03<i><|>imHeHT o6i>eMHoro 3anojiHeHHH nojie3Horo KOMnoHeHTa no 
4>opMyjie: 



rAe: 



cp{X 3 ac r p r +3X 2 k r ) 
cp(X 3 ac rPr + 3X 2 k r )-3X 2 c r p r k 



10 C - TenjioeMKOCTB nycToft nopoflti; 

- nnoTHOCTb nycTOH nopOABi; 
a - pa3Mep 3epHa nojie3Horo KOMnoHeHTa; 

k r - K03^^Hi<HeHT TennooTflaHH nojie3Horo KOMnoHeHTa; 

k - K034>4>HqHeHT TeruiooTAaHH nycTOH nopoaw; 
15 h npoBepnioT ycnoBHe 



Kv > Kv 



nop 



K y no P - noporoBoe 3HaneHHe K03<j><|>imHeHTa o6i>eMHoro 
3anojiHemw nojie3Horo KOMnoHeHTa. 
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Flo nojiyneHHOMy pe3yjibTary ocymecTBjraioT cenapaunio KycKOB 

CbipBH Ha ABa nOTOKa: OflHH H3 nOTOKOB COCTOHT H3 KyCKOB c 

coAep^caHHeM nojie3Horo KOMnoHeHTa, /yra KOToporo K03<j)(j)HUHeHT 
o6teMHoro 3anojiHeHH* nojie3Horo KOMnoHeHTa MeHbnie 
5 HeKOToporo 3aAaHHoro noporoBoro 3HaneHiw, a flpyrofi iiotok 
coctoht H3 KycKOB c coAepacaHHeM none3Horo KOMnoHeHTa, jxpn 
KOToporo K03<i><j)imHeHT o6i>eMHoro 3anojiHeHHH none3Horo 
KOMnoHeHTa He MeHbine Toro ace 3aAaHHoro noporoBoro 3HaneHHfl. 

10 5. Cnoco6 TepMorpa^HHecKOH KycKOBOH cenapaijHH cup**, 

KOTOpbifi BKJiioHaeT noiirryHHyio no^any KycKOB cbipba, oGjiynemie 

HX 3JieKTpOMarHHTHBIM H3Jiy4eHHeM CBepXBBICOKOH HaCTOTbl, 

peracTpauHio HaseAeHHoro H3JiyHeHira, onpefleneHHe HajiHHira 
nojie3Horo KOMnoHeHTa, cpaBHeHHe MaccoBoft aojih none3Horo 

15 KOMnoHeHTa b KycKe c ee noporoBOH BejiHHHHOH h no nojiyneHHOMy 
pe3yjiBTaTy pa3«eneHHe KycKOB Ha nojie3Htra npoAyKT h nycTyro 
nopoay, oTJiHMatouiHHCH TeM, hto, KaacflbiH KycoK cbipbfl o6jiyHaiar 
3jieKTpOMarHHTHBiM H3JiyHeHHeM cBepxBbicoKOH nacTOTbi AO HarpeBa 
KOMnoHeHTOB KycKa, a nocjie npeKpamemifl B03AeftcTBHfl 

20 3JieicrpOMarHHTHoro H3JiyneHHH, TepMorpa(J>HHecKOH chctcmoh 
^HKcnpyioT TeMnepaTypHyio KapTHHy KycKa nocjie npeKpameHira 
B03AeficTBH^ 3JieiapoMarHHTHoro nojiH ao MOMeHTa 3aTyxaHiM 
Tenjioo6MeHHbix npoueccoB MexcAy KOMnoHeHTaMH KycKa, npn 3tom 
no nojiyneHHoii TennoBofi KapTHHe onpeAejwiOT pa3HOCTb 

25 MaKCHMajibHoii h MHHHMajibHofi TeMnepaTypbi KycKa, a no pa3Hocra 

MaKCHMajIbHOH H MHHHMaJIbHOH TeMnepaTypbi H H3BeCTHOMy 

HHTepBajiy BpeMeHH ot MOMeHTa npeKpameHH* bo3achctbhh 
3JieKTpoMarHHTHoro nojw CBepxBbicoKOH nacTOTbi ao MOMeHTa 
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peracTpaijHH TennoBoro H3o6paHcemra KycKa, onpeaejraioT 
MaccoByK) aojik> noJie3Horo KOMnoHeHTa b Kycice, b cootbctctbhh c 
4)opMyjiofi: 



cc m In 



Q = 



Vn-T, 



\ 



1 o 

\ 



6k r ct K 

<*Pr 



cc , In 



u o 1 o 



| 6(kc r -k r c)t K * 



5 rae: 

Q - MaccoBaa aojih nojie3Horo KOMnoHCHTa b KOHTpojiHpyeMOM 
KycKe; 

Uo - TeMnepaTypa HarpeBa nojie3Horo KOMnoHeHTa; 

T 0 - TeMnepaTypa HarpeBa nycTOH nopoflti; 
10 p r - iuiothoctb nojie3Horo KOMnoHeHTa; 

C r - TeruioeMKOCTb nojie3Horo KOMnoHeHTa; 
C - TenjioeMKOCTt nycTofi nopoABi; 

k r - K03(J)(i>HitfieHT TeiuiooTflaHH nojie3Horo KOMnoHeHTa; 
k - K03(^4> H ^eHT TenjiooTflanH nycTOH nopoaw; 
15 t K — HHTepBajiy BpeMeHH ot MOMeHTa npeKpameHHH 

B03fleHCTBHH CBH 3JieKTpOMarHHTHOrO nOJM flO MOMeHTa 

peracTpauHH TenjioBoro H3o6pa»ceHH«; 

a - pa3Mep 3epHa nojie3Horo KOMnoHeHTa b KOHTpojiHpyeMOM 
KycKe; 

20 ^Tijx) - pa3HOCTL MaKCHMajIBHOH H MHHHMaJIbHOH 

TeMnepaTypbi KOHTpojiHpyeMoro KycKa b momcht peracTpauHH 
TenjioBoro H3o6paaceHH>i KOHTpojiHpyeMoro Kycxa, 
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h npoBepaeTCH ycjioBHe: 

Q ~ Qnop 

Qnop - noporoBoe 3HaneHHe MaccoBoii aojih nojie3Horo 
5 KOMnoHeHTa; 

nocne nero no nojiyneHHOMy pe3yjibTaTy ocymecxBJiaiOT cenapaurao 

KyCKOB CbipbH Ha ABa nOTOKa: OflHH H3 nOTOKOB COCTOHT H3 KyCKOB c 

MaccoBofi flojieii coflepacaHHeM none3Horo KOMnoHeHTa mchbiuc 
HeKOToporo 3aflaHHoro noporoBoro 3HaneHH5i , a apyron H3 noTOKOB 
10 coctoht H3 KycKOB c MaccoBoii flOJiefi coflepacaHHH nojie3Horo 
KOMnoHeHTa He MeHbme toto ace noporoBoro 3HaHemw. 



6. YcTpoHCTBO TepMorpa<J)HHecKOH KycKOBofi cenapauHH cbipbfl, 
co^epacamee, ycTponcTBO ao3HpOBaHHOH no^anH KycKOB cbipba, 
15 cocTonmee H3 npneMHoro 6yHKepa, nmaTejiH c sneicrponpHBOAOM; 
KOHBeiiepa c 3JieiaponpHBOAOM; ycTaHOBKy 3jieKTpOMarHHTHoro 
H3JiyHeHiw CBepxBbicoKOH nacTOTbi c CHCTeMofi ynpaBJieHiw , 
flaTHHKH HaBeAeHHoro H3JiyneHHH h BbiHHCHHTejibHoe ycTponcTBO c 

BXOAHbIM HHTep4>eHCOM OTJIHHaiOIUeeCH TeM, HTO, yCTpOHCTBO 

20 aonojiHHTejibHO coaepacHT KaMepy HarpeBa 3HeprHefi 
3jieKTpoMarHHTHoro nojra CBepxBbicoKofi nacTOTbi, noacoeflHHeHHyio 
k ycTaHOBKe H3JiyneHHH 3JieKTpOMarHHTHoro nojw CBepxBbicoKOH 
nacTOTbi, TepMorpa4)HHecKyio cHCTeivry o6pa6oTKH cnrHanoB 
TepMoaaTHHKOB HaBe,aeHHoro TenjiOBoro H3JiyneHH5i, cHCTeMy 

25 ynpaBJieHHH 3JieKTponpHBOAOM nHTaTejiH, BajiKOBbiH pacKJia/jHHK, 
CHCTeMy ynpasjieHH^ 3JieKTponpHBOAOM KOHBeiiepa, cbctoboh 
y3KOHanpaBJieHHbiH H3JiynaTejib h 4>oTonpHeMHHK, aaTHHK 
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nojiOHceHH*, npHHeM bhxoa TepMorpa<j>HHecKOH chctcmm coe^HHeH c 
nepBtiM BxoflOM bxoahoto HHTep^efica, bmxoa KOToporo coeAHHeH 

Hepe3 BBIHHCJIHTeJlbHOe yCTpOHCTBO C BXOAOM BBIXOflHOrO 

HHTep^efica, a BTopoft BbixoA BbixoAHoro HHTep^efica coeAHHeH c 
5 CHCTeMOH ynpaBJieHHH 3ueKTponpHBOAa nHTaTCJiH, TpeTHH bmxoa 
BwxoAHoro HHTep^eftca coeAHHeH nepe3 CHCTeMy ynpaBJieHHH 
ycraHOBKOH CBepxBbicoKoii nacTOTbi c ee bxoaom, neTBepTWH bwxoa 
BbixoAHoro HHTep^efica, coeAHHeH c chctcmoh ynpaaneHira 
3jieKTponpHBOAa KOHBefiepa, Ha Bany KOToporo ycTaHOBJieH a&thhk 

10 nOJIOHCeHHH, COeAHHeHHblH CO BTOpbIM BXOAOM BXOAHOrO 

HHTep(J)eHca, npH 3TOM nepBWH bmxoa bmxoahoix) HHTep<j>eHca nepe3 

yCTpOHCTBO CpaBHeHHH, 6JIOK BpeMeHHOH 3aAep>KKH H 

(J)opMHpOBaTejii> HMiryjiBCOB ynpaBJieHHH CBjraaH c 
3jieKTponHeBMOKJianaHOM, ycTaHOBJieHHMM TaK, hto6m hmctb 

15 B03MO>KHOCTb B3 aHMO A€H CTBOBaTb C pa3AeJIHTejIbHMM yCTpOHCTBOM 

noAanH b npHeMHHK KycKOB cbipbH c coAepacaHHeM nojie3Horo 
KOMnoHeHTa MeHee noporoBoro 3HaneHHH h npHeMHHK KycKOB cbipba 
c coAep»aHHeM nojie3Horo KOMnoHema He MeHee noporoBoro 
3HaneHHfl. 

20 

7. YcTpoHCTBo TepMorpa^HHecKOH KycKOBOH cenapaitHH cbipbfl, 
coAep^camee yCTpOHCTBO A03HpOBaHHOH noAann KycKOB, cocToamee 
H3 npneMHoro 6yHKepa, uiHeKOBoro nHTaTejia c 3JieicrponpHBOAOM; 
KOHBefiepa c 3JieicrponpHBOAOM, ycTaHOBKy 3jieicrpoMarHHTHoro 
H3JiyneHHH cBepxBbicoKOH nacTOTbi c CHCTeMOH ee ynpaBJiemra, 

25 

AaTHHKH HaBeAeHHOrO H3JiyHeHHH, BblHHCJIHTeJIbHOe yCTpOHCTBO c 
BXOAHbIM HHTep^eHCOM OTJIHHaiOmeeCH TeM, HTO, yCTpOHCTBO 

AonojiHHTeJibHO coAepacHT KaMepy HarpeBa 3HepraeH CBexBbicoKOH 



10 
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nacTOTbi noflCoeAHHeHHyio nepe3 3JieMeHT BBO#a 3HepraH 

CBepXBblCOKOH HaCTOTbl K yCTOHOBKC H3JiyHeHHfl 3HeprHH 

CBepxBbicoKOH nacTOTLi, npiraeM b KaMepe HarpeBa SHepraeH 

CBepXBblCOKOH HaCTOTbl pa3MemeH BaJIKOBWH paCKJiaAHHK, 
C O CTOfl LLJH H H3 BajIKOB H3 TCpMOCTOHKOrO flH3JieKTpHKa, MOK^y 

KOTopbiMH pacnojioaceHbi 3JieMeHTbi saMe^JiHiomeH rpe6eHKH c maroM 

paBHHM l A flJIHHbl BOJIHbl 3JieKTpOMarHHTHOrO H3JiyHeHMH 

CBepxBbicoKOH nacTOTbi, a y3eji Bbirpy3KH KaMepbi HarpeBa 3HepraeH 

CBepXBblCOKOH HaCTOTbl CHa6»eH JIOByillKOH 3HeprHH CBepXBblCOKOH 
HaCTOTbl C HeTBepTbBOJIHOBblMH OTpaacareJIbHblMH 3JieMeHTaMH, 

KpoMe toto ycTpoftcTBO coaepacHT TepMorpa^HnecKyio CHCTeMy 
o6pa6oTKH CHraajiOB, CHCTeMy ynpaBJieHHa 3JieKTponpHBOflOM 
uiHeKOBoro nHTaTenH, CHCTeMy ynpaaneHira 3JieicrponpHBOAOM 
KOHBefiepa, CBeTosofi y3KOHanpaBjieHHbiH H3JiyHarejib h 
^OTonpHeMHHK, a TaK >Ke rqthuk nojioaeeHHfl, npH 3tom bmxoa 
TepMorpa4>HHecKOH chctcmw coe^HHeH c nepBbiM bxoaom bxoahoid 
HHTep^efica, bbixoa KOTOporo coeflHHeH nepe3 BbiHHCJiHTejibHoe 

yCTpOHCTBO C BXOflOM BblXOAHOID HHTep(J)eHCa, BTOpOH BblXOA 

BbixoAHoro HHTep4>efica coe^HHeH c chctcmoh ynpaBneHHH 
3JieicrponpHBO ( aoM umeKOBoro nHTaTejm, TpeTHH bwxoa bmxoahofo 
HHTep4>eftca coe^HHeH nepe3 CHCTeMy ynpaBJieHHH ycraHOBKOH 
H3JiyneHHH 3HcprHn CBepxBbicoKOH nacTOTbi c ee bxoaom, neTBepTbiii 
Bbixoa BbixoAHoro HHTep<J)eHca cocahhch c chctcmoh ynpaBneHHH 
3JieKTponpHBOAa KOHBefiepa, Ha Bajiy KOTOporo ycTaHOBneH aaTHHK 
nojioaceHHJi, coeflHHeHHbiH co BTOpbiM bxoaom BxoAHoro HHTep^efica, 
npH 3tom nepBbifi bmxoa BbixoAHoro HHTep^efica nepe3 ycTponcTBo 
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cpaBHemM, 6jiok BpeMeHHoft 3aAep*CKH h 4>opMHpoBaTejib HMnyjibcoB 
ynpaBJieHHH cbh3Bh c aneiaponHeBMOKJianaHOM, ycTaHOBJieHHWM TaK, 

HTo6bI HMeTb B03MO>KHOCTb B3aHMOfleHCTBOBaTb C pa3AeJIHTeJIbHbIM 

ycTpoficTBOM noaaHH b npHeMHHK KycKOB cbipbH c coflepacaHHeM 
nojie3Horo KOMnoHeHTa MeHee noporoBoro 3HaneHHH h npHeMHHK 
KycKOB cwpbH c coflepacaHHeM nojie3Horo KOMnoHeHTa He MeHee 
noporoBoro 3HaneHHH. 
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